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FIELD: organic chemistry, pharmacy. SUBSTANCE: invention relates to derivatives of diarylalkanes of 
the formula (I) R 3a R 3b where R 1 - unsaturated heterocyclic group with 5 ring 




atoms one of that is nitrogen and possibly substituted by one of carbon atom with OH-group or C, -alkanoyl- 
-hydroxy-group and possibly substituted by nitrogen atom with C^-alkyl; R 2a ,R 2b ,R 2c - H, methyl, 
methoxy-group, F, CI, Br; R 3a ,R 3b ,R 3c ,R 3d - H, C, ^-alkoxy-group or halogen atom, and their 
ph armaceutically acceptable salts and esters. Compounds of the formula (I) are antagonists of 
serotonln-2-receptors and show capability to Inhibit squalene synthase activity. EFFECT: valuable 
biochemical and pharmacological properties of compounds. 18 cl, 4 tbl, 20 ex 
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(54) nPOM3BOflHHE HWAPMJIAJIKAHOB, COAEPXCAmWE AJIMUMKJIMMECKyiO rpynny. 
nPOHBJlHIOmWE AHTArOHM3M B OTHOfflEHMM CEPOTOHMH-2-PEUEIITOPOB M/HJIH 
MHrMBMPyiOmyiO AKTHBHOCTb B OTHOIHEHMH CKBAJIEH-CMHTA3BI, KOMII03HI3I1H RJW 
J1EMEHMH M nPO<WU!AKTMKM CEPflEMHO-COCYAMCTblX 3ABOJ1EBAHMM 

(57) Abstract: 

npoH3BO«Hbie AHapun ajiKaHOB 4>opMyjibi I, rjje R 1 - HeHacbimeimaH rerepoqHKjnraecKaH rpynna c 5 
KojibneBbiMH aTOMaMH, ojnm H3 Koropbix a3or, bo3mojkho 3aMeineHHaH no o^HOMy yrjiepo^HOMy aTOMy OH 
mm C x ajiKaHOMnoKCHrpynnoH, a no a30TH0My aTOMy do3mosho 3aMemeHa Cj ajnuinoM; R 2a , R 2b , 

R 20 -H, Menui, MeTOKCH, F, CI, Br; R 3a , R 3b , R 3c , R 3d - H, C L amcoKCH mm a-roM ranoreHa, h hx 
4>apMai;eBTHtiecKii npneMneMbie conn h cnojKHbie s^upbi. CoennHeHHH $opMynbi I hbjihiotch 
aHTaroHHCTaMH cepoTOHHH-2-peijenTOpoB h oftna^aioT cnoco6HOCTbio HHrn6npoBaTb aKTHBHocTb 
CKBaneH-cnHTa3bi. 2 c. h 16 3.n. $-<m>i, 4 Tadn. 
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Description [OnncaHHe H3o6pereHH5i] : 

M3o6peTeHwe othochtch k pnny HOBbix npoH3Bojnibix AHapmiajiKaHOB, coflepaainHx ai^nuDraecKyio rpyimy. 
3th coenitHemiH jibjihiotch aHraroHHCTaMH cepoTOHHH-2-pejjenropoB h o6jian,aioT cnoco6HOCTbJo 
HHTH6HpoBaTfa aKTHBHOCTb CKBajieH-cnHTa3Bi . M3o6peTeHHe npennaraeT TaKse cnoco6bi npuMeHeHHH btssx 
coe^HHeHMM, KOMno3HUHH, conepjKaiHHX 3th coe^HHeHMH, h cnoco6fai nanyMeHHH sthx coenHHeHHH. 

CepOTOHHH, HBJIHKHnHHCH KJiaCCHMeCKHM 4)H3HOJ10rW[eCKH aKTHBHbIM B€IHeCTBOM, H3BeCTeH TSEXe K3K 

HeiiTpoTp aHCMWTTep h nrpaeT caMbie pa3Hoo6pa3Hbie <J>H3HOJiorireecKHe parm b opraroraMe iiepe3 
penen-ropbi paajnraHbix TunoB. M3bcctho, wro ceporoHHH HMeeT HecacojibKO nonTunoB peuerrropoB. Cpenii 
hhx cepoTOHHH-2- penenTopbi, KOTopwe pacnpefleneHbi no SHnoTejmanbHbiM KJierKaM KposeHOCHbix cocynoB 
m TpoM6oqwTaM h TecHO CBH3aHbi c cymeHHCM KpoBeHOCHbLx cocynoB h arperauHeH tpomoohhtob tS. J. 
Peroutka et al. Fed. Proc., 42, 213 (1983)]. Tokhm oopasoM, aHraromiCTbi ceporoHHH a, n,eHCTByioiHHe y 
peueirropoB cepoTOHHHa-2, nojiesHbi a^h iipenpTBpaiijeHHH cmaTHH KpoBeHOCHbix cocynoB h arperanrai 

Tp0M60UHTOB. M3BCCTeH KeTaHCepHH, OKa3bIBaromHH aHTarOHHCTIWeCKHH 3(J)(j)eKT OTHOCMTeJlbHO 

ceporoHHH-2 -peuenTopoB [J.I.S.Robertson,Curr. Opinion Cardiol., 3, 702 (1988)1, ho ero nonesHOCTb 
orpaHHMeHa ero curcbHbiM rHnoTeH3HBHbiM ^eficTBHeM h noroMy aro JieKapcTBeHHoe cpencTBO H3HaxiajibHo 
6buio coaflaHo khk aHTaroHHCT aApeHajiHHa ol. Hen,aBHo noHBunocb nHapHJiajiKaHOBoe npoH3Boniioe b 
KaxiecTBe HHni6irropa arperanHH tpomoohhtob c aHTaroHHcriniecKHM nencrBneM oraocirrenbHo 
ceporoHHH-2- peuerrropoB [J.Med. Chetn., 35, 189 (1992); tbm me 33 1818 (1990); EP 6007171. OnHaKO He 
6buio noKa3aHo, hto 3th nBa coenraieHHH o6nan,aK>T cnoco6H0CTbK> nHrH6npoBaTb CKBaneH-cHHTa3y. 

OflHHM H3 Tpex ocHOBHbix <J)aKTopoB pHCKa HmeMmecKoro 3a6ojieBaHHH cepnna, TaKoro Kan 
apTepnocKjiepoq, hbjihctch PMnepjinnn^eMMH. M3Becrao t uto raKoe saooneBaroje cepnija motkho 
npeAOTBpaTMTb ny-reM csmmewm npe3MepHo noBbimeHHoro conepxaHHH xajiecrepinia b KpoBH. nocKOjibKy 
CKBaneH-CHHTasa jjeHCTByeT Ha HecKOJibKo Meer HHse Mecra fleHCTBHH HMG-CoA-penyKTa3bi b CHereMe 
CHHTeoa xojiecTepMHa, to 3tot <J>epMeHT He OKasbiBaeT bjihhhhh Ha xofl CHHresa npoM3BO^Hbrx H3onpeHa. 
CnenoBaTejibHo, 6nocnHTe3 xojiecTepHHa mokho HHTM6npoBaTb 6jiOKnpoBaHHeM cKBajieH-cnHTa3bi 6e3 
KaKoro-jm6o HHPH6npyion;ero 3$4>eKTa Ha 6nocHHTe3 y6nxnH0Ha, flojnaxcjia h npyriix BajKHbix coen^HHemiM 
MeTa6ojiH3Ma INature, 343, 425 (1990)] . 3to yKasbiBaeT Ha to, mto HHPw6HTopbi CKBajieH-cnHTa3bi oneHb 
none3Hbi ksk TepaneBTiniecKHe h npo^nnaKTiniecKHe JieKapcTBeHHbie cpe^cTBa hjih 6opb6bi c 
nmepjimiHAeMHeH. CymecTByiompMH b HacroHn^ee BpeMH hhph6htop aMH CKBaneH-CMHTa3bi hbjihiotch 
H3onpeHona (4»oc$HHMnMeTiui) $oc$aT, uaparo30Bbie khcjiotm, coAepxamHe b Ka^ecree ochobhoh 
crpyKTypbi AKOKca6imHKJiooKTaHOBoe KOJihuo, m ppyrvit (naxeHT CIHA N 4871721; naTCHT CUIA N 5102907). 

CoeAMHeHne, oKaabiBaioinee xan aHTaroHHCTmecKoe fleftcTBHe OTHOCHTejibHo cepoTOHHH-2-p^eirropoB, Tax 
h HHPH6Hpyion;ee fleiicTBHe Ha CKBaneH-cHHTasy, mokct He TojibKO npeflOTBpamaTb h mhtm 6npoBaTb 
B03HHKHOBeHHe h pasBHTue aprepHocKjieposa 6narofla P H ero aHTHrimepnraH^eMHxiecKOMy 34»$eKTy (b 
pesyjibTaTe hhph 6HpyK)mero ^€Hctbiih Ha CKBaneH-cHHraay), ho h HHrM6npoBaTb TpoM6o3 b oxiarax 
aprepocKnepoTiniecKoro nopamemiH ojiaroflapn ero aHraroHHCTHuecKOMy achctbehk) Ha peneirropbi 
cepoTOHHHa-2 h yjiy^maTb reMOflHHaMHKy ny-reM HHrn6npoBaHHH cymeHHH KpoBeHOCHbix cocy^oB. TaKHM 
odpa30M, 3tot Tun coe^HHeHHH nane3eH ^jih npo^HjiaKTHKH h TepariHH yKa3aHHbix 3a6ojieBaHHH. 

Kpancoe onncaHHe cymHocra H3o6pereHHH. 

B COOTBeTCTBMH C H3CTOHIHHM H3o6peTeHHeM npeAJiaraeTCH P H^ HOBblX ajIHU^KrnweCKHX npOH3BOflHbIX, 

Ko-ropbie npennouTHTejibHO 5ibjihk>tch ajiMij^KjiHxjecKMMM aMHHaMH, h hx (fapMaKojiorHHecKH npneMJieMbix 
coneH, Koropbie nojie3Hbi hjm npo^nnaKTHKH h Tepaimn cepfle»mcK;ocy?niCTbix saSojieBamra (BKJnoMaioiuHx 
TpoM6onraecKHe, apTepHocKjiepoTHtiecKHe hjih rHnepjiHmweMiraecKHe 3a6ojieBaHHH, oco6enH0 
TpoMDOTiniecKHe 3a6ojie B aHHH), OKasbiBaKxr cmibHoe aHTaroHHCTHxiecKoe neticrime Ha cepoTOHHH-2- 
peuerrropbi h flonanHHTejibHo MHrH6npyK)mee AeacTBHe Ha CKBaneH-CHHTasy h o6naAaioT npo^eHHbiM 
aHTaroHHcmraecKHM fleficTHHeM Ha ceporonHH-2- pei;eirropbi in vivo. 

CoeflWHeHHH no HacTOHn;eMy H3o6peTeHmo npeflcraBjOTor co6om Te coenHHemiH (J)opMyjibi 0): 

R 3 a R 3b r^e R npencTaBJiHer HacbrmeHHyio rerepounKjnixiecKyio rpynny 

npHcoeAHHeHHyro k cbhsh hjih rpyrme, npeACTaBJieHHofi cmmbojiom A, xiepe3 kojim^cboh yrjiepo^HbiH a-roM, 

upiraeM yKa3aHHaH Hacbrn;eHHaH r^erepouMKJiHHecKaH rpynna HMeeT ot 3 no 6 KOJibneBbix a-roMOB, M3 

KOTopbix on™ hjih flBa hbjihtotch perepoaTOMaMM, BbiSpaHHbiMH H3 rpynnbi, cocroHn;eM H3 rerepoaTOMOB 

a30Ta, KHcnopo^a h cepbi, h hbjihctch 3aMen;eHHOH no KpaHHeii Mepe onHOMy yrjieponHOMy aTOMy no 

KpaftHeH Mepe onraiM 3 aMecTHTejieM , Bbi6paHHb^c H3 rpynnbi, cocronineH hs 3aMecTHTeneH a 
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onpe^eneHHbix HHme, mm hbjihctch He3aMemeHH0H no aroMy a30Ta hjih 3aMemeHH0ii no aTOMy a30Ta no 
KpaflHCH Mepe ohhhm 3aMecTHTeneM, bm 6p aHHbiM 113 rpymibi, cocTonmeH H3 3aMecrHTenefi p, 
onpeAeneHHbix Huxe; R 2a ? R 2b n R 2c onHHaKOBbi vum orjnraaioTCH npyr ot npyra h KajKnbiH npeACTaBjiner 
aTOM Bo^opofla, MenuibHyM rpynny, 3THjibHyio rpynny, MeTOKCHrpynny, sTOKcurpynrry, aTOM $Topa, aTOM 
xnopa, aTOM dpoMa, aTOM HOAa, nnaHorpynny hhh HJrrporpynny, npuraeM, no KpafiHefi Mepe ohhh H3 
panHKanoB R 2a , R 2b h R 2c rrpeACTaBJiHer rpynny hjih axoM, OTJBWHyio(brH) ot Bo^opo^a; R 3a , r3*> H 
R3d onHHaKOBbi hjih oTjoraaioTCH npyr ot npyra n Kasnbift npe^CTaBJiHeT a-roM Bo^opo^a, anKnnbHyio 
rpyimy, HMeiomyio ot 1 no 6 yrneponHbix aroMOB, ranoreHajmnnbHyio rpynny, PtMeiomyro or 1 a<> 6 
yrneponHbix aTOMOB, anKemmbHyio rpynny, HMeiomyio ot 2 «o 6 yrneponHbix a-roMOB, ajiKHmuibHyio 
rpynny, HMeiomyio or 2 no 6 yrneponHbix aTOMOB, ranpoKcnrpyniiy, ajiKOKCHrpyimy, HMeiomyK) or l^o 6 
yrneponHbix aTOMOB, ranoreHanKOKCHrpynny, HMeiomyio or 1 ^o 6 yrvieponHbix aTOMOB, 
ajmoKCHKap6oHHjioKCMrpynny, HMeiomyio or 2 «o 6 yrneponHbix aTOMOB, ajrcaHOHnoKCHrpynny, HMeiomyio' 
or 1 ao 6 yrneponHbix aTOMOB, Kap6aMOHnoKCHrpynny, ajmiinKap6aM0HnoKCHrpynny, b KoropoH amuinbHaH 
nacTb HMeer ot 1 «o 6 yrneponHbix aTOMOB, nHanKiinKap6aMOiinoKCHrpynny, b KoropoH Kas^an 
amainbHaH wacrb HMeer ot1^o6 yrneponHbix aTOMOB, a-roM ranoreHa, UHaHorpynny, HHTporpynny hjih 
apMJifaHyio rpynny, onpeAeneHHyio HHHe; A npencTaanHeT onHHapHyio CBH3b hjih ajiKHJieHOByio rpynny, 
HMeiomyio or 1 no 6 yrneponHbix a-roMOB; yKa3aHHbie 3aMecTHTenH a BbiopaHbi H3 rpynnbi, cocronmeH H3 
rnnpoKCHrpynn, ajiKOKCHKapooHHnoKCHrpynn, b KOTopbix anKOKcsmbHan *iacrb HMeer ot 1 20 
yrneponHbix a-roMOB, anKaHOHjioKCHrpyim, HMeiomnx ot 1 no 20 yrneponHbix aTOMOB, anKaHOHnoKCHrpynn, 
HMeiomnx ot 2 no 7 yrneponHbix aTOMOB h aaMemeHHbix Kap6oKcnrpynnofi, Kap6aMOHjioKCHrpynn! 
ajiKHjmap6aMOHJioKCHrpynn, HMeiomHX otI^o 6 yrneponHbix aroMOB, h nHajnoumap6aMOHnoKCHrpymi, b 
KOTopbix Kax^an anKHJibHaH nacTb HMeeT ot 1 «o 10 yrneponHbix sitomob; yKasaimbie 
3aMecTHTenM p Bbi6pam>i H3 rpynnbi, cocroHineH H3 ajiKHJibHtix rpynn, HMeiomHX ot 1 no 6 yrneponHbix 
aTOMOB, ajiKnnbHbix rpynn, HMeiomnx or 1 ao 6 yrneponHbix aTOMOB h 3aMemeHHbix no KpaHHew Mepe ohhoh 
apnjibHOH rpynnoM, onpeAeneHHOH hhsc apHnbHbix rpynn, onpeAeneHHbix Huxe, h ajTKOKCHK ap6oHHJibHbix 
rpynn, HMeiomnx ot 2 no 10 yrneponHbix aTOMOB; yKasaHHbie apmibubie rpynnbi npeflcraanHioT co6oh 
KapoouHKjiH^ecKHe apoMaTHuecKHe rpynnbi, HMeiomHe or 6 no 10 yrneponHbix aroMOB h HBJiHK>nn*ecH 
He3aMem,eHHbiMH hjih 3aMeineHHbiMH no KpaimeH Mepe ohhhm 3aMecTHTeneM, Bbi6paHHbiM H3 rpynnbi, 
cocronineH H3 saMecTHTeneH y , onpeAeneHHbix rorae; yKasaHHbie 3aMecTHTenn y Bbi6panbi H3 rpynnbi! 
coCTomnen H3 amambHbix rpynn, HMeiomnx ot 1 ao 6 yrneponHbix aTOMOB, anKOKcmrpynn, HMeiomnx or 1 no 
6 yrneponHbix aTOMOB, h a-roMOB ranoreHa; h hx <J>apManeBTHxiecKH npneMJieMbie conn h cnomHbie a^npbi. 

B cooTBercTBHH c HacTomnHM H3o6pereHHeM npennaraeTCH raKsse KOMno3HHHH nxL« npenpTspaineHKH h 
nexieHHH cep^etmo-cocynHCTbix 3a6ojieBaHHH, conepTKaman aHTaroHHCT ceporoHMH-2 -pe^e^TopoB, b 
kotopoh yKa3aHHbiH aHTaroHHCT cepoTOHHH-2- penenTopoB npoHBjiHer TaKse HHrnSMpyiomyio aKTHBHocTb 
no oTHomeHHio k cKBaneH-cHHTase h HBnHercH aKTHBHbiM coenHHemieM, Bbi6paHHbiM H3 rpynnbi, 
cocTOHmefi H3 tokhx, K aK onpeAeneHbi Bbime, coenHHeHHH ^opMynw (1) h hx $apMa^BTiraecKH npneMjieMbix 
cojien. 

TaK^e, b cooTBercTBHH c HacTosnnwM H3o6pereHHeM npennaraeTCH cnoco6 npe^orBp amemiH hjih jiexieHHH 
cep^eHHo-cocynHCTbix 3a6ojieBaHHH y no^BepxeHHoro hm MjieKonHTaiom.ero, BKJHOxiaromHH BBe^eHHe 
yKasaHHOMy MneKonHTaromeMy, KoropbiM mokct 6biTb nenoBeK, a^eKTiiBHoro KomraecTBa aKTHBHoro 
coenHHeHHH, npoHB7iHK>m,ero aHTaroHHCTiraecKyio aKTHBHocTb no OTHomeHHio k ceporoHHH-2- penenTopaM h 
hhph 6Hpyiomyio aKTHBHocTb no OTHomeHHio k cKBaneH-cHHTa3e, npHueM yKa3aHHoe aKTHBHoe coenHHeHHe 
Bbi6npaK)T H3 rpynnbi, cocronineH H3 TaKHx, Kan onpe^eneHbi Bbrme, coenHHemtH $opMynbi (1) h hx 
4>apMaueBTH^ecKH npneMneMbix cojien. 

M eme b cooTBercTBHH c HacronrnHM H3o6pereHHeM npennaraiOTCH cnoco6bi nojiywemiH coenHHeHHH 
4>opMynbi (1) h hx cojieH, ortHcaHHbie 6onee nonpo6Ho rouse. 

FIonpo6Hoe onncaHHe H3o6peTeHHH. 

B coenHHeHHHX no HacroHm.eMy H3o6perenHio R 1 npencTaBnner Hacbra;eHHyio reTepoincunraecKyio rpynny, 
npHcoenHHeHHyio k cbh3H hjih rpynne, npeAcraBneHHofi chmbohom A, ^epe3 Kanbi^eeoH yrneponHbiH a-roM. 
HacbimeHHaR reTeponHKnnxiecKaH rpynna HMeer ot 3 no 6 KOjibi;eBbix aroMOB, H3 KOTopbix ohhh hjih A ea 
HBJimoTCH PerepoaTOMaMH, Bbi6panHbiMH H3 rpynnbi, cocTOHmen H3 rerepoaTOMOB asoTa, KHcnopo^a h 
cepw. rpynna, npencraBneHHaH panHKanoM R 1 , npennoxiTHrenbHo conepjKjrr onra rerepoaroM a30Ta b 
Konbne h 6aribme He co^epmrr HHKaKHx rerepoaTOMOB hjih co^ep^HT en;e ohhh rexepoaTOM, Bbi6paHHbiH 
H3 rpynnbi, cocTonmeH H3 rerepoaTOMOB asora, KHcnopo^a h cepw, a ocranbHbiMH Kojibi^eBbiMH aroMaMH 
hbjihiotch aroMbi yrnepo^a. rpynna HBnHercH saMen^eHHOH no KpaHHen Mepe onHOMy H3 ee yrneponHbix 
aTOMOB no KpaHHeii Mepe ohhhm 3aMecTHreneM, Bbi6panHbiM H3 rpynnbi, cocro5im.eii H3 3aMecrHTeneH a , 
onpeAeneHHbix Bbime h npHBeneHHbix b KauecrBe npHMepoB hhkc Korna rpynna coAepxHT (mto HBnHercH 
npennoxiTHTejibHbiM) aroM a30Ta, 3Tot aroM a3ora HBJiHercH He3aMem,enHbiM hjih Moxer 6biTb 3aMen;eH, 
no KpaHHen Mepe ohhhm 3aMecTHreneM, Bbi6panHbiM H3 rpynnbi, cocroHmeH H3 3aMecTHTejieH p, 
onpeAeneHHbix Bbime h npHBeAeHHbix b KatjecrBe npHMepoB hhmc npHMepbi rereponHKJiHHecKMX HacreH 
TaKHx rpynn BKjuoxiaioT asHpinnrnHnbHyio, a3eTHnHHHnbHyio, imppojiHnHHHnbHyio, nHnepHnHnbHyio, 
nHnepa3HHHJibHyio, Mop<J>ojiHHHjibHyK), THOMop4>ojmHHnbHyK), HMHAa30tfnnn*BMnbHyio, nnpa30jiHnHHHnbHyK), 
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Tpna3HHHJibHyK> h TeTpa3onn^HHHnfc«yK) rpyimbi, H3 Koropbix npernioxrriiTeji bHbiMH hbjihiotch 
a3eTH^MHmibHaH, impparrHj^HHHJibHaH, iinnepHnHjibHaH , mmepa3HHHJibHaH, Mop^oninrajibHaH h 
TMOMop$ojnnDinbHaH rpyimbi, a 6onee npemioxrrHTejibHbiMH hbjihiotch 2-nnpponH^MHMJibHaH, 
3-nMppojiH^MHiuibHaH, 2-nnnepH^njihHaH, 3- romepHnmibHaH, 4-mmepHnHJibHaH, l-mmepa3iniHJibHaH, 2- 
Mop4KwiHHHJibHaH h 3-Mop<}>a7inHiuibHaH i^ymibi. Enje 6onee npe;moHTHrenbHbiMH rpynnaMM hbjihiotch 
2-rmppojiH^MHHjibHaH, 3- rmppctfiinmHHJibHaH, 2-nHnepHRnnbHaH, 3-nHnepHnmibHaH h 4- imnepHnjuibHan 
rpynnbi h oco6o npennoxiTin*ejibHbiMH rpynnaMM hbjihiotch 2-roippojmnHHmxbHaH h 3-ixnnepmmnhHaH 
rpyimbi. HanSonee npe^notrnrrenhHofl rpynnoH HBJiHercH 2-mn)pojiHninmjibHaH rpyrnia. 

YKa3aHHfaie rpyimbi hbjihiotch 3aMe^eHHbiMH. Her oco6oro orpamraeHHH Ha qncno 3aMecTHTeneH, KpoMe 
oipamraeHHH, HanaraeMbix uhcjiom saMemaeMbix nojioxeraiH, h, bosmoxho, crepiraecKMX 
(npocTpaHCTBeHHbix) orpaHiraeHHH. 06bnnio ncnojib3yioT npe^notrrHTejibHo 3 3aMecmrrejiH, a 6onee 
npe^noOTHTenbHo 2 3aMecrriTejiH. 

Korna R 3a , R 3b R 3c vum R 3d iipencTaBjiHeT ajnauibHyio rpynny, oHa Momer 6faiTb rpyimoH c 
Hepa3BeTB7ieHHOM hjih pa3DeTaneHHOH r^enbio, HMdomefi ot 1 flo 6, npenno^THTejibHO ot 1 no 4, yrnepojmbix 
axoMOB, h ee npuMepbi EKJno^aioT MenuibHyio, 3THJibHyio, npomuibHyro. H3onpomuibHyio, 6yTmibHyio, 
H3o6ymnbHyio t BTop-6yTmibHyio, Tper-6yTHjibHyio, neHTHjibHyio. H3oneHTHJibHyio, HeoneHTHJibHyio', 
2-MeTMJi6yTnnbHyio t l-aTiumpoimnbHyio, 4-MermmeHTmibHyio, 3- MeTHjmeHTHJibHyio, 
2-MeTHnneHTHjibHyK), 1-MenumeHTHnbHyio, 3,3- nnMermi 6y THjibHyio , 2,2-^HMenin6yTHJibHyK)! 
l,l-AHMeTHn6ynuibHyio # l,2-n^ermi6yTmibHyio, 1, 3-n^eTim6yTmibHyio, 2,3-n^ermi6yTmibHyio! 
2-3TM7i6yTMjibHyio, reKCHnbHyro h H3oreKCnnbHyio rpyimbi. M3 hhx npernioxrrnrejibHbiMH hbjihiotch 
ajTKHJlbHbie rpynnbi, HMeionme ot 1 4 yrjieponHbix aTOMOB, npemroimrrenbHo MernjibHaH h 3TiinbHaH 
rpyraibi m Han6ojiee npernio^rrKrejibHO MernjibHaH rpynna. 

Korn,a R 3a , R 3b , R 3c , vum R 3d mjencraBjiHer raaoreHajiKHjibiryio rpynny, OHa Moxer 6biTb rpynnofi c 
Hepa3BexBJieHH0fi hjih pa3BeTBJieHHOH nenbio, HMeromeft or 1 no 6, npemio^THTejibHO ot 1 no 4, yrjieponHbix 
aTOMOB, is. ee npuMepbi BKjnotiaiDT $TopMeTH7ibHyK> f nn^TopMeTHJiHjibHyio, TpH4rropMeTHJibHyio, 
xnopMeTHjibHyio, 6poMMeraabHyK), nonMeTHJibHyio, 2-4rrop3THJibHyio t 2-xnop3THJibHyK>, 2-6poM-3THJibHyio, 

2- HOA3TnnbHyio, 3^TopnpommbHyio, 4-<}>Top6yTHnbHyK), 5-$TopneHTHJibiryio h 6-(J)TopreKCHJibHyio rpynnbi! 

M3 HHX HBJ1HTOTCH HpenilOXfTHTejIbHblMH $TOpMeTHJIbHaH, nH(J>TOpMeTHJIbHaH , TpH^pMenUIbHaH, 

xjiopMeTHjibHaH, 2-*Top3THJibHaH h 2-xnopsTHjibHaH rpynnbi, 6anee npennoxrrHTejibHbiMM 
^TopMerajibHaH, £H<}>TopMeTHjibHaH, TpM^rropMernjibHaH, 2-$Top3TnnbHaH n 2-xjiop3nuibHaH rpynnbi h 
Han6onee npemro^THTejibHOH TpH^rropMenuibHaH rpynna, 

Korna R 3a , R 3b , R 3c mm R 3d npe^cTaBJiHeT ajiKeminbHyio rpynny, OHa MoseT 6biTb rpynnoii c 
HepasBeTBneHHOH vum pasBerBjieHHoft nenbio, HMeiomeH ot 2 jjp 6, npennoMTHTejibHo 3 hhh 4, yrjieponHbix 
a-roMOB, m ee npuMepbi BKjnonaioT HsnrnjibHyio, ajimuibHyio, MerajuiMjibHyio, l-nponeHMjibHyro, 
H3onponeHHJibHyio, 1- 6yTeHHnbHyro, 2-6yTeHMjibHyio, 3-6yTeHHjibHyro ( l-neHTemuibHyio, 2- neHTemuibHyK), 

3- neHTeHHjibHyio, 4-neHTeimnbHyH), l-reKceiauibHyK), 2-reKceHMjibHyio, 3-reKceHHjibHyio, 4-reKcemuibHyio h 
5-reKceHHjibHyio rpynnbi, H3 Koropbix 5mji5noTC5i npenno^TMTenbHbiMii BHHHJibHaH, ajumjibHan, 
MeTajumjibHaH, 2-6yreHHjibHaH, 2-neHTeHHJibHaH n 2-reKceHHjibHaH rpynnbi, 6onee npennoxrrHTejibHbiMM 
ajDDuibHaH h MeTajuatribHaH rpynnbi vl Hanoojiee npennoxrriiTejibHOM ajumjibHan rpynna. 

Korna R 3a f R 3b , R 3c mm R 3d npe^craBji5ieT anKHHiuibHyK) rpynny, OHa Moxer 6biTb rpynnoii c 
Hepa3BeTBJieHH0H mm pasBerBJieHHOH ^e^faK>, MMeromen ot 2 no 6, npenno^THTejibHO 3 mm 4, yrjieponHbix 
aTOMOB, n ee npuMepbi BKjnotjaiOT sTHHrnibHyK), nponaprmibHyio (2-nponHHmibHyK)), l-nponnHmibHyio, 
l-6yTHHmibHyK) , 2-6yTHHmibHyro, 3- 6yrHHHJibHyio, 1-neHTHHmibHyK), 2-neHTMHmibHyK), 3-neHTHHHJibHyio \ 

4- neHTHHHJibHyK) h 2-ixKCHHHJibHyio rpynnbi, H3 Koropbix hhjihk>tch npennoxiTHTejibHbiMH 3THHnnbHaH! 
nponapnuibHan, 2-6yTHHmibHaH, 2-neHTHHmibHaH h 2-reKcnmuibHaH rpynnbi, Donee npeAnoOTHTejibHbaoi 
nponaprmibHaH n 2-6yTHHmibHaH rpynnbi h HaHoojiee npeanouTHTejibHOM nponaprnjibHan rpynna. 

Kor^a R 3a , R 3b , R 3c mm R 3d npeAcraBiiHer ajiKOKcnrpynny, OHa Moxer 6biTb rpynnoii c HepasBerBjieHHOH 
mm paaBeTBJieHHOH ^e^bK), HMeron^efl or 1 no 6, npenno^THTejibHO or 1 «o 4, yrjieponHbix a-roMOB, h ee 
npHMepw BKjno^aioT mctokch-, stokch-, nponoKCH-, H3onponoKCH-, 6yTOKCH-, H3o6yTOKcn-, BTop-6yroKCH-, 
TpeT-6yroKcn- ( neHTHjioKcw-, H3oneHTmiOKCH-, HeoneHTmioKCH- , 2-Mermi6yTOKCM-, l-3TmuiponoKCH-,' 
4-MermnieHTHjioKCH-, 3-MeTwnneHTmioKCH-, 2-MermnieHTmioKcia-, 1- MermmeHTmiOKCH-! 
3,3-nHMeTmi6yTOKCH-, 2 , 2 -nnMenui 6yroKCH- , 1,1- jmMenui 6y torch- , 1, 2-nMMermi6yTOKCii- > l[ 
3-nHMermi6yT0KCH-, 2 > 3-nHMeTKri6yTOKCH-, 2-3rmi6yTOKCH-, reKcmiOKCH- h H3oreKcmioKCHrpynnbi. Ma hhx 
npennoxiTHTejibHbiMH hbjihiotch ajmoKCHrpynnbi, HMeionme ot 1 no 4 yrjieponHbix aTOMOB, 
npenno*iTHTejibHo mctokch- h aroKCHrpynnbi h Hanoonee npennoxrrHTenbHo MeroKCHrpynna. 

Kor^a R 3a , R 3b , R 3c mm R 3d npe^cTaBJiHeT ranoreHajmoKCHrpynny, OHa Moxer 6biTb rpynnoH c 
Hepa3BeTBneHH0H mm pa3BeTBjieHHOH t^enbio, HMeiomeH ot 1 ^o 6, npenno^THTejibHo ot 1 ^o 4, yrjieponHbix 
aTOMOB, h ee npuMepbi BmnonaioT (JrropMeTOKcn-, nn^ropMeTOKCH-, Tpn$TopMeTOKcn- , xnopMeTOKCH- , 

6pOMMeTOKCH-, HOnMeTOKCH-, 2-$TOp3TOKCH-, 2-XH0P3T0KCH-, 2-6pOM3TOKCH-, 2-H0fl3TOKCH-[ 

3-<}>TopnponoKCH-, 4- <Jm)p6yT0KCH-, 5-4>TopneHTroiOKCH- h 6-^pr^cmiOKCHrpymibi . M3 hhx hbjihiotch 

npenilOxiTHTenbHblMM ^TOpMerOKCH-, nH^TOpMeTOKCH-, Tpn4>TOpMeTOKCH-, XnopMeTOKCH-, 2-4>TOp3TOKCM- H 
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2- xnopsTOKCHTpyraibi, 6onee npej^oxrrHrenbHbiMH <J>ropMeTOKCH-, ^w^rropMeroKCH-, TpH^TopMeroKCH-, 

2-<}>TOp3TOKCH- H 2-XJI0p3T0KCHTpyiinbI H HaH&Viee npe^nOXITHTejIbHblMM TpH$TOpMeTOKCH- H 

nH<j>TOpMeTOKCHrpyiinfai. 

Korna R3a . R 3b » R 3c hjih R 3d npejjCTaRJiHeT ariKOKCHKap6oHHJioKCHrpynny t HMeionryio ot2^o7 yraeponHbtx 
aTOMOB, ee ajiKOKCHjibHaH xiacTb MoseT 6mtb rpyiraofi c Hepa3BerBJieHH0H hjih pa3BerBJieHHOH ueiibio, 
HMdon^ew or 1 «o 6, npe^no^TMrejibHO ot 1 740 4, yrjiepoflHbix aTOMOB, h ee npHMepbi BKJno*iaioT 

MeTOKCHKap6oHHJ10KCH-, 3TOKCHKap6oHMJI0KCH-, iiponoKCHKapooHHJioKCH-, H30IiponOKCHKap6oHHnOKCH-, 
6y TOKCHK ap6oHMnOKCM- , H306yT0KCHKap60HHJI0KCH- f BTOp-6yTOKCHKap6oHJDIOKCH-, 

TpeX-6yTOKCHKap60HMJI0KCM-, neHTHJIOKCHKap6oHPUIOKCH-, H30neHTMn0KCHKap60HHn0KCH-i 

HeoneHTunoKCMK ap 6 ohhjiokch- , 2-MeTitn 6yTOKCMK ap 6ohmjiokcm- , 1- 3TMnnponoKCHKap6oHHjioKCH-' 
4-MeTHnneHTHnoKCHKap6oHHnoKCH-» 3- MeTMnneHTHjioKCHKap6oHHjioKCM-! 

2-MeTKnneHTnnoKCHKap6oHHnoKCH- , 1-MeTHjmeHTitrioKCHK ap6omtriOKCH- , 3, 3. 

AHMeran6yroKCHKap6oHHnoKCH-, 2, 2-nHMerHJi 6yroKCMK ap6oHHJioKcn- , l, 1-nHMerHJi 6yT0KGHK ap6oHHJioKCH- 1 
l > 2 " ^HMentn 6yroKCHK ap 6ohhjiokcm- , 1, 3-^HMeTnn 6y tokchk ap 6ohhji okch- ' 

2 , 6y tokchk ap 6ohmji okch- , 2-3THn6yroKCHKap6oHiinoKCH-, reKCHJioKCMKap6oHHjioKCH- h 
H3oi^cHnoKCHKap6oHHnoKCHrpyinibi. M3 hhx npeflnotiTHTejibHbiMH rbjihiotch 

ajiKOKCMK ap6oHMjiOKCHrpyniifc>i , MMeiomHe or 1 no 4 yrjieponHbix aTOMOB, npe/^o^THTejibHO 
MeTOKCMKap6oHMnoKCM- h 3TOKCHKap6oHHJioKCMrpyniibi h Han6ojiee npe^OxiTHTeJIHHO 
MeTOKCHK ap6oHHJioKcnppyrma. 

Korna R 3a , R 3b , R 3c hjih R 3d npencraBJuieT ajmaHoimoKcurpynny, ee ajiKaHOHjibHaH tiacTb momct 6biTb 
rpyimoH c Hepa3DexBneHHOH hjih pa3BeTBneHHOH uenbio, HMejoineH ot 1 flo 6, npenno*rrirrejibHO ot 2 no 5, 
yrji epo/jHbtx a-roMOB, h ee npuMepbi eKJncroaioT <}>opmhjiokch-, aneroKCH-, npoimoHHnoKCH-, 6ympiuioKCH-i 
H3o6yTwpHjioKCH-, BanepnnoKCH, nuBajionjiOKCH- h peKcaHOHnoKCHrpynnbi, H3 Ko-ropbix 
npe^noOTHTejibHbiMH hbjihiotch aneTOKCH-, nporraoHunoKCH-, 6yTMpnjioKCM- , H3o6yTHpHJioKCH-, 
BajiepHJioKCH- h nnBajioMJioKcnrpynribi. Booiee npenno^THTenbHbiMH hbjihiotch aneTOKCH- h 
npoimoHMnoKCHrpymibi, a HaHoonee npen^OHTHTtJibHOH HRJiHercH aueroKCHrpynna. 

Korna R 3a , R 3b , R 3c hjih R 3d npencraBjiHeT anKHjiKapBaMOHnoKCHrpyimy, amainbHaH nacrb stoh rpyrnibi 
Momer 6biTb rpyimoH c Hepa3eeraneHHofi hjih pa3BeTBJieHHOH nenbio, HMeiomeH ot 1 no 6, 
npe^noHTHTenbHo ot 1 flo 4, yrneponHbix aTOMOB, h ee npHMepbi BKJnoxiaKyr MeTMJTKap6aMOHJiOKCH- ' 
3TiuiKap6aMOHjiOKCH- f nporiHjiKap6aMOHJioKCH-, H3onponnratap6aM0HnoKCH-, 6yTHjmap6aM0HJi0KCH-! 
H3o6yTHnKap6aMoiuioKCH-, BTop-6yTnnKap6aMOHjioKCn-, TpeT-6yTHjmap6aMOHnoKCH-! 

neHTHJiK ap6aMOHjioKCH- , H3oneHTHjmap6aMoitrioKCH-, HeoneHTHjiK ap6aMOHJiOKCH- \ 

2- MeTHn6yTHnKap6aMoiDioKCH-, 1- 3THJinponHjiKap6aMOHnoKCH-, 4-MeTMjmeHTmTK ap 6 aMomioKCH- , 3^ 
MeTHnneHTHJiK ap6aMonnoKcn-, 2-MeTHnneHTiuiKap6aMoiDTOKCH- ( l-MeTiirmeHTHJiKap6aM0HJT0KCH-, 3, 

3- MHMeTHn6y*rHJiKap6aMOHnoKCH-, 2 , 2 - ( j^nMeTiui 6yTmiK ap 6aMonnoKcn- , 1 , 1 -jjHMeTun 6yTmiK ap6aMOHJiOKcn- \ 
1,2- AHMeTMn6yTHJiKap6aMOHnoKCH- f 1 ,3-^HMeTHJi6yninK ap6aM0HjT0KCH- ( 2,3- 
/jHMenui 6yTHJiK ap 6 aMOHnoKCH- , 2-3rsui6yTiuiKap6aM0HnoKCH- ( reKcnnKap6aMOHnoKCH- h 
H3oreKCHJiKap6aM0MJT0KCMrpyiinbi. M3 hhx npe^oxiTMTenbHbiMH hbjihk>tch ajiKiinKap6aMOiinoKCHrpyiinbi ( 
HMeromwe ot 1 jjo 4 yrjiepo^Hbix a-roMOB b ajmiuibHOH xiacTH, npe^oiiTHTenbHO MernnKap6aMOHnoKCH- h 
3THJiKap6aMOMnoKciirpynnbi h Han6ojiee npeflnoirrHTenbHo MeTHjiKap6aMoimoKCHrpynna. 

Kor A a r3q > R 3b , R 3c hjih R 3d npe^CTaBJiHeT AMaiiKiuTKap6aMOHnoKCMrpynny, k asm an anKmibHaH nacrb 
3T0H rpynnbi (Koropwe MoryT 6biTb o^HHaKOBbiMw hjih oTjuraaroiUHMHCH ^pyr or ppyra) Moxer 6biTb 
rpynnow c Hepa3BeTBjieHH0H hjih pa3BerBjieHH0H i^eiibio, HMeromeft ot 1 flo 6, npennoxiTHTenbHo ot 1 4, 
yrjiepo^Hbix a-roMOB, h ee npuMepbi BKjnoHaioT N,N-AHMeTHJiKap6aMOHJiOKCH-! 

N-3THJI-N-MeTHJIKap6aM0HJI0KCH ( N-H30np0IIHJI-N-MeTHJIKap6aM0HJI0KCH-, N,N- 74H3THJIK ap 6 aMOHJIOKCM- ' 

N,N-j^HnponHjiKap6aMOHjioKCH-, N, N-^HH3onpoimnKap6aMOHJioKCM- f N, N- j^n6y thjik ap 6 aMOHJIOKCM- , N, N- 
AHH3o6yTHjiKap6aMOHnoKCH-, N t N-AH-BTop-6yTwnKap6aMOHJioKCH-, N, N-j^-Tper-6yrHJiKap6aMOHjioKCH-, 
N,N-AHneHTHjiKap6aMOHjioKCH-, N, N- j^HH3oneHTHjiK ap 6 aMOHJioKCH- , N,N-^HHeoneHTHJiKap6aMOHnoKCH- \ 
N f N-«HreKCHJiKap6aM0HJioKCH- h N,N-j^iH3or^KCHjmap6aMOHJioKCHrpyniibr. M3 hhx npeAnoxrrHTenbHbiMH 
HBJI5QOTCH A«ajiKMjmap6aMoiijiOKCHrpyimbi, MMeiomHe ot 1 «o 4 yrjiepoj^Hbix a-roMOB b kok«oh anKHjibHOH 
MacTH, npeAnoHTHTejibHo N f N-^iMeTHjiKap6aMOHJioKCM- ( N- 3THJi-N-MenuiKap6aMOHjiOKCH- h 
N f N-^9THjmap6aM0HjioKCHrpynnbi h Han6ojiee npe^notrrirrenbHO N ( N-^HMeTHnKap6aMOHnoKCjinpynna. 

Kor^a R 3a , R 3b , R 3c hjih R 3d npej^cTaBJiHer a-roM rajioreHa, hm Moacer 6biTb aTOM $ropa, aTOM xnopa, 
aTOM 6poMa hjih aTOM noj^a, npennoHTHTejibHo aTOM $ropa hjih aTOM xjiopa. 

Kop A a R3a » R 3b ,R 3c hjih R 3d npej^craBjiHeT apHjibHyK) rpynny, oHa npe^cTaBJiHeT co6oh Kap6onHKJiiraecKyio 

apoMaTmecKyio rpynny, Koropan HMeer ot 6 j^o 10 yrjieponHbix a-roMOB h KOTopan HBjiHeTcn 

He3aMen;eHH0H hjih 3 aMemeHHOH no KpaHHen Mepe oj^hhm 3aMecTHTejieM, Bbi6paHHbiM H3 rpynnbi, 

cocroHJj;eH H3 3aMecTHTejieH, onpeAeneHHbix Bbime h npHBe^eHHbix b Ka^ecToe npHMepoB hhsc Korna 

rpynna hbtihctch 3aMen;eHH0H, HeT oco6oro orpaHMMeraiH Ha uhcjio 3aMecTHTeneH, KpoMe orpaHmeHHH, 

HanaraeMbix xdicjiom 3aMemaeMbix nojioxeHHH, u, bo3mokho, crepHtiecKHx orpaHHxieHHH. ripnMepbi TaKHx 

rpynn BKjno^aiOT 4>eHHjibHyio, 2- MeTHji^eHHJibHyK), 3-MeTHJi4»eHHjibHyK), 4-MeTHJi4>eHHJibHyK), 2- 

MeroKCH<j>eHHJibHyK), 3-MeroKCH4>eHHnbHyio, 4-MeTOKcn4>eHHjibHyio f 2- 3T0KCH$eHHjibHyK), 
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3- 3TOKCH<J>eHJUibHyio, 4-3TOKCH4»eHHnhHyK), 2- nponoKCH(}>eHHnfaHyio , 3-nponoKCn<J>eHMjTbHyio , 

4- nponoKCH$eHnnbHyK), 2- <Jm>p<}»eHHnbHyio, 3-<j>Top<J)eHiiirbHyio , 4~$rop$eHmzbHyiQ, 2-xnop4*eHHnhHyio, 

3- xnop4>eHHnbHyK> > 4-xnop<j>eHHjibHyio, 2-6poM$eHiinbHyK), 3- 6poM(J>eHHJibHyio, 4-6poM<j>eHHnbHyio, 
2-non,(}>eHHJibHyio, 3-Ho^$eHmibHyio ( 4-Hon,<l>eininbHyK>, 2,4-£HMeTHn<}>eHHjibHyK>, 2 , 4-nnxnop<j>eHHnbHyK) , 2,4- 
^(J>Top4)eHiuibHyio , l-Ha4>ranbHyK), 2-Ha4mtribHyK), 2-MeTMn-l-Ha4muibHyio, 3-MeTHn-l-Ha$TimbHyio f 

4- MeTHJi-l-Ha4>nuibHyK), 5-Meron-l-Ha$THnbHyK) t 6-MerHn-l-Ha(J>Ti0ibHyio, 7-Menui-l-Ha4»THnhHyio t 
8-MeTHJi-l-Ha4)TiinbHyio f 2-MeroKCH-l-Ha4muihHyK), 3-MeroKCH-l-Ha<jKiTuibHyio, 4-MeroKCH-l- Ha4rrHJibHyio, 

2- 3TOKCM-l-Ha4muibHyio, 3-3TOKCH-l-Ha(jminbHyio, 4- aroKCH-l-Ha^rouibHyK), 2-iiponoKCJi-l-Ha4>THnbHyio , 

3- nponoKcn-l-Ha4)THnbHyK), 4-nponoKCH-l-Ha4)TiinbHyio, 2-$Top-l-Ha$THJibHyK>, 3-$Top-l-Ha4manbHyio, 

4- 4>rop-l-Ha4mitnbnyK), 2-xnop-l-Ha(J>THnbHyio, 3- xjiop-l-Ha$ronbHyK>, 4-xnop-l-Ha$THjibHyjo, 

2- 6poM-l-Ha4iTHnbHyK), - 3-6poM-l-Ha<j>THjibHyio, 4-6poM-l-Ha(}>THjib t Hyio, 2-non,-l- Ha^THjibHyio, 

3- HOA-l-Ha4>THjifaHyK), 4-H0A-l-Ha(J)TiinbHyK), 2-Menin-2- Ha$noiBHyio, 3-MeTHn-2-Ha<])THnbHyK), 4-Mern 
ji-2-Ha4muibHyK) > 5-Mentn- 2-Ha<JmtnbHyio, 6-MeTHn-2-Ha$THjihHyK> ( 7-Menui- 2-Ha$TiuibHyK), 8- 
MeTJin-2-Ha4t*ninfaHyK), 2-MeTOKCH-2-Ha4roDibHyio, 3-MeroKcn-2-Ha4Knuibnyio, 4-MeTOKCH-2-Ha$THjibHyio, 
2-3TOKCM-2-Ha4>THjibHyio, 3-3TOKCH-2- Ha^TiuibHyK), 4-3TOKCH-2-Ha4>TnnbHyio, 2-nponoKCH-2-Ha4>THnbHyio , 3- 
nponoKCH-2-Ha4>THJibHyio, 4-nponoKCH-2-Ha4)THjibHyio, 2-4>rop-2- Ha^THJibHyio, 3-$Top-2-Ha$THnhHyio ( 

4- $rop-2-Ha4tTiini>Hyio, 2-xnop-2- Ha4>TMjibHyH>, 3-xnop-2-Ha(jmuibHyK>, 4-xnop-2-Ha4rrmiBHyK) ( 2-6poM-2- 
Ha4majibHyK), 3-6poM-2-Ha4>riuibHyio > 4- 6poM-2-Ha<i>THnbHyio , 2-H0A-2- Ha^nribHyio, 3-HOfl-2-Ha4rranbnyio h 
4-no^-2-Ha(J>TJtnbHyio rpynnbi. M3 hhx npennowHTejibHbiMH hbjihiotch 4>emuibHaH, MenunJieHHnbHaH, 
MeTOKcn4>eHunL>HaH, <}>Top4>eHHnbHaH, xnop$€HHJibHaH h Ha$THjibHaH rpynnbi, a Han6ojiee 
npe^oHTMTejifaHOH HBJiHercH <$>eHH7ibHaH rpynna. 

Korna A npencraBjiHeT anKHjieHOByio rpyimy, oHa HMeer ot 1 «o 6, npennoxrrHTenbHO or 1 no 4, 
yraeponHbix aTOMOB h mokct 6biTb rpynnoH c Hepa3BeTBJieHHOH hjih pa3BeTBjieHH0H i^entio. npHMepbi 
TaKHx rpynn BKjnonaioT MenmeHOByio, STuneHosyio, npomuieHOByio, TpuMeniJieHOByio, TerpaMernneHOByio, 
neHTaMenineHOByio h reKcaMermieHOByio rpynnbi. M3 hhx hbjihiotch npe^o^THTejibHbiMH MeTHneHOBaH, 
sTHJieHOBan h TpHMeroneHOBaH rpynnbi, 6ojiee npe«nonTHTenbHbiMH MenineHOBaH m STuncHOBan rpynnbi 
h Hau6ojiee npennoOTHTenbHOH STHneHoeaH rpynna. 

Korna 3aMecTHTejib p ripenCTaajiHer anKHJibHyio rpyimy, OHa mokct 6biTb rpyimoH c Hepa3BeTHneHHOH 
wm pa3BeTaneHHOH nenbio, HMeiomeH or 1 no 6, npenno^THTenbHo ot 1 no 4, yraeponHbix aTOMOB, h ee 
npHMepbi BKJiioxiaioT MeTiuibHyio, STHJibHyio, nponnnbHyio, H3onpominbHyio, 6yTHJibHyio, H3o6yTnnbHyio, 
BTop-6yTmibHyio ( Tper-6yTHJibHyK>, neHTHJibHyio, H3oneHTHJibHyio, HeonenTHnbHyio, 2 -mcthji 6y ttui biryio \ 
l-3THnnponHnbHyK), 4-MeTHraieHTHjibHyK), 3-MeTHjmeHTHJibHyio, 2-MeriurneHTHJibHyio! 

1-MeTHjmeHTHJibHyro, 3,3-nMMenui 6ynuibHyK), 2 , 2-nHMeTitn 6y THJitHyio , lJ-nHMeTiiji6yTHJibHyK)! 
l,2-nnMerwn6yTMnbHyK5, l f 3-nHMeTHn6yriinbHyK), 2, 3-nHMeTMji6yrHnbHyK>, 2- sthji 6yTHjibHyio , 
reKCHJibHyio m H3oreKcnnbHyio rpynnbi. M3 hhx npe^noMTHTejibHbiMH hrhkiotch anKmibHtre rpynnbi, 
HMeioinHe ot 1 ro 4 yraeponHbix aroMOB, npe^moMTHTenbHO MexunbHaH h STHjibHaH rpynnbi h Han6ojiee 
npe^ouTHTejibHO MeTHjibHan rpynna. 

Kor#a 3aMecTWT€jib a npeACTaejiHeT anK okchk ap 6ohhjiokch rpynny, ee ajmoKcunbHaH ^lacrrb MoateT 6biTb 
rpynnoH c Hepa3BeTBjieHHOH mjih pa3BeTBneHHOH ^e^bK), HMeiomeH ot 1 no 20 yraeponHbix a-roMOB [T.e. 
anKOKCHKap6oHHjioKCHrpynna b nenoM HMeer ot 2 ro 21 yrneponHoro aTOMa), h ee npHMepbi emnonaioT 

MeTOKCHKap60HHJIOKCH-, 3T0KCHKap60HHJTI0KCH-, npOnOKCHK ap60HHJI0KCH- , H30nponOKCHKap6oHHJIOKCH-, 
6yT0KCHKap60HHJI0KCH-, H306yT0KCHKap60HHn0KCH-, BTOp-6yTOKCHK ap 60HHJI0KCH- , 

Tper-6yTOKCHKap6oHHJioKCH-, neHTHJi okchk ap 6ohhjiokch- , reKCHjiOKCHKap6oHHjioKCH^ 

renTHJI0KCHKap60HHJI0KCH-, 0KTHJI0KCHKap60HHJ10KCH-, H0HHJ10KCHKap60HHJI0KCH- \ 

AenHJioKCHKap6oHHJiOKCH-, yHflerjHJioKCHKapoomuioKCH-, ^oflenHjiOKCHKapboHHjiOKCH-! 

TpH^eUHJI0KCHKap6oHHJI0KCH-, TeTpa^enHnOKCHK ap60HHJI0KCH-, neHTa^eUHJIOKCHK ap 60HHJI 0KCH- , 

reKcaflenHHOKCHKapooHHJioKCH-, ixnTa^enHjioKCHK ap 6ohhjiokch- , OKTan.eininoKCHKap6oHHJioKCH- \ 
HOHa^enHJioKCHK ap6oHHjioKCH- h HKOCHJioKCHKap6oHHnoKCHrpynnbi. M3 hhx npennowHTejibHbiMH 
hbjihiotch anKOKCHKapooinuioKCHrpynnbi, b Koropbix anKOKCHnbHaH uacTb HMeer or 1 no 6 hjih ot 8 no 18 
yraeponHbix aroMOB, a 6onee npenno^THrenbHo ot 1 ^o 4 hjoi ot 8 no 18 yraeponHbix aroMOB. KoHKpeTHbie 
npenno^iTHTejibHbie rpynnbi BKjnoxiaioT stokchk apooHHJiOKCM-, H3onponoKCHKap6oHH7iOKCH-, 

TpeT- 6y TOKCHK ap 6oHHJIOKCH- , OKTHJIOKCHKap6oHHJ10KCH-, I^KCa^enHJI0KCHKap60HHJI0KCH- H 

oKTafleininoKCHKap6oHHnoKCHrpynnbi, 6ojiee npenno^THTejibHo 3TOKCHKap6oHHjioKCH- , 

H30np0n0KCHKap60HHJI0KCH-, TpeT-6y T0KCHKap60HHJI0KCH- , 0KTHJI0KCHKap6oHHJI0KCH- H 

i^KcafleqHnoKCHKapooHHnoKCHrpynnbi h HaH6onee npennoHTHTenbHo okthjiokchk ap 6oHHjiOKCHrpynny . 

Korna saMecTHTejib a npeflCTaBJiner anKaHOHjioKCHrpynny, OHa MoxeT 6biTb rpynnoii c Hepa3BeTBjieHH0H 
Hjra pa3BeTBneHH0H ^e^bro, HMeMineH ot 1 20 yraeponHbix aTOMOB, h ee npHMepbi BKjnoHaioT 
^opMHJioKCH-, ai;eroKCH-, nponnoHMJioKCH- , 6yTHpiuiOKCH-, H3o6yTHpHJiOKCM- , BanepHjioKCH- , 
nHBajioHjioKCH- , reKcaHOHJioKCH-, renTaHOHJioKCH-, okt aHOHnoKCH- , HOHaHomioKCH- , ^eK aHOHJioKCH- , 

JiaypOHJIOKCH-, MHpHCTOHJIOKCH- , naJIBMHTOHJIOKCH-, CTeapOJTHJIOKCH- H HKOCaHOHJIOKCHTpynnbl . M3 HHX 

npenno^THTenbHbiMH hbjihiotch rpynnbi, HMeiomHe or 2 no 5 hjth ot 10 18 yraeponHbix aTOMOB, 6onee 
npennoOTHTenbHo or 10 no 16 yraeponHbix aTOMOB. KoHKpeTHbie npennoHTHTejibHbie rpynnbi BKjno^aioT 
neKaHOHJioKCH-, nayponnoKCH, mhphctohjiokch- h nanbMHTOHnoKCHrpynnbi h HaH6onee npennowTHTenbHO 
^eKaHOMjiOKCH- h naypoHnoKCHrpynnbi . 
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Korjja 3aMecrnTenb a npe^craBJiHeT ajmaHOHJioKCHrpynny, 3aMemeHHyio Kap6oKcnrpyTinoft, oHa hbjihctch 

OCTaTKOM nHKap6oHOBOH KHCJIOTbl. rpyima MOKeT 6bITb Hepa3BeTBneHHOH HJIH pa3BeTBJieHH0H H HMeer OT 

2 no 7 yrJiepomMX aroMOB b am* aHOHJibHOH uacTH (T.e. or 3 no 8 yrjieponiifoix aTOMOB bo seen 
Kap6oKCM3aMemeHHOH ajmaHOHJioKCHrpynne). ripuMepbi TaKWX Kap6oKCH3aMemeHHbix arcK aHOHJioKCHrpynn 

BKJIiO^aiOT MaJIOHMJIOKCM-, cyKHHHHJIOKCH-, rjiyrapHJIOKCH-, attHnOHJIOKCH-, IIHMeJIOHJIOKCH- h 

cy6eponnoKCMnpynnbi. M3 hhx npenno^rrHTejibHbiMH hbjihiotch ajrKaHOHnoKCMrpyrirrbi , HMeiomHe ot3^o6 
yrjiepor^Hbix aTOMOB, HaHoanee iipemiotiTHTenbHo cyKUPmnnoKCM- h rjiyTapHnoKCHrpymibi. npH JKejiaram 
Kap6oKCMJibHt»iH 3aMecTHTejib mokho 3CTepH4>HnHpoBaTb, HanpHMep TaK, KaK oimcaHO Hume. 

Korna 3aMecTHTejib a npe^cTaanHeT anKHJiKap6aMOHjioKCHrpyniiy, anKHJibHan nacTfa stoh rpynnbi Moxer 
6biTb rpynnoft c Hepa3BerBjieHHOH hjih pa3BerBneHH0H uenbio, HMeiomeH ot 1 no 6, npemioxiTHTejibHo ot 1 
A° 4, yrneponHbix aTOMOB, h ee npHMepbi BKjno^iaioT MeTHjiKap6aM0Hji0KCH~, 3THJiKap6aM0HJi0KCH-, 
nporauiKap6aMOiinoKCH- f H3onponHjiKap6aMownoKCH-, 6ynuiKap6aMOHnoKCH- f H3o6yTHjiKap6aMOHjioKCH-, 
BTOp-6yTnnKap6aMOHnoKCH-, Tper- 6yTHjiKap6aMOHjiOKcn- , nenTnnKap6aMonnoKCH-, 

M3oneHTunK ap 6aMOPuioKcn- , HeoneHTHjiK ap6aMonnoKCH- , 2-MeTHji6yTHJiKap6aMOHjioKCH-, 1- 
3TnnnpoimjiKap6aMonjioKcn-, 4-MeTHjiiieHTiuiK ap 6 aMomioKCH- , 3-MerHJinenTHjiK ap6aMOHJioKCH- , 

2-MeTMjmeHTOJiKap6aMOHJiOKCH- > 1-Menui- neHTiuiK ap 6 aMOHJioKCH- , 3, 3-jniMeTHJi 6y THJiKap6aMOHJiOKCH- , 
2,2-^HMeTim6yTMJiKap6aMOHjiOKCH-, l,l-^MMeTnn6yTHjiKap6aMOMrioKCM-, 1,2- 

^MMeTun 6y tmjik ap6 aMomioKCH- , l,3-J4HMeTHJi6yTHjraap6aMOHjioKCH-, 2, 3-nHMeTHji 6y thjik ap 6aMOHJiOKCH- , 
2-9THji6yTMnKap6aMOMnoKCH-, reKCHjntapSaMOHjioKCH- h H3oreKtsuraap6aMOHnoKcairpynnbi. M3 hhx 
npe^noxiTHTenfaHbiMH hbjihiotch aiiKHnKap6aMoiuioKCHrpynnbi, HMeiomHe orlflo 4 yrjieponHbix aroMOB b 
amouibHOM uacTH, iipernioiiTHrenbHO Menum ap6aMonjioKcn- n 3THjiKap6aM0iDi0KCMrpyinibi h Han6ojiee 
npe^no^iTHTejibHo MenuiKap6aMoitnoKciirpynna. 

Korna 3aMecTHTenb a npeflcraBJiHeT ^anKHJiKap6aMOHjioKCHrpynny, KaM^an H3 amtmibHbix nacreft stoh 
rpynnbi (KOTOpbie Moryr 6biTb oi^MHaKOBbiMH hjih OTjnraaiomHMMCH npyr ot npyra) mohct 6biTb rpynnoH c 
Hepa3BeTBnenHOM mm pa3BeTBjieHHOH nenbio, HMeiomeH ot 1 6, npejmo^THrejibHO ot 1 no 4, yrneponHbix 
aTOMOB, h ee npHMepbi BKJiKroaioT N,N-nHMerHJiKap6aMOHjioKCH-, N-aTHJi-N-Merun- Kap6aMojuioKcn-, 
N-H3onponHJi-N-MenijiKap6aMOHnoKCH-, N, N-j^hsthjik ap6aMOHJioKCH- , N,N-Jiwnpoi3Hjraap6aMOHjioKCH-, 
N,N-^HH3oiiponMJiKap6aMoiui0KCK-, N f N-/jpi6yTHJiK ap6aMOHJioKCH- , N, N-;jHH3o6y thjik ap6aMOHJioKCH-, 
N,N-^H-BTOp-6yTMjiKap6aMOHjiOKCH-, N,N- flH-TpeT6yTHjrKap6aMoiuioKCH-, N, N-nnneiiTHjiKap 6aMOHJioKCH- , 
N, N-^HM3oneHTiuiKap6aMOMjioKCH-, N,N-nmeoneHTHjmap6aMOiuiOKCH-, N,N-^HreKcianKap6aMOHnoKCH- h 
N,N-^HH30i^ciimtap6aMOimoKCMrpyniibi. PI3 hhx npennotiTHTejibHbiMH hbjihiotch 

^ajiKHjmap6aMoimoKCHrpyiinbr, HMeioinHe ot 1 no 4 yrneponHbix a-roMOB b Kaat^ow ajiKHJibHOH qacTH, 
npe^nowTHTeJibHo N,N-^HMeTHnKap6aMOHJiOKCH-, N-sthji-N- MemnK ap6aMonnoKcn- h 

N, N-^H3THJiKap 6aMOHJiOKCHrpynnbi h Han6ojiee npepnioxrraTenbHo N, N-jiHMeninK ap 6aM0HJioKcnrpynna. 

Kor^a 3 aMecTHTejTb p npe^CTaBJiHeT anKHJibHyio rpynny, 3aMemeHHyio no KpaftHeii i^epe o#hoh apmibHoa 
rpynnoH, anKmibHaH xiacrb HMeer ot 1 flo 6 yrjiepo^Hbix aTOMOB h mokct 6biTb jho6oh H3 rpynn, 
onpeAeneHHbix h npHBe^eHHbix b KanecTBe npHMepoB Bbime b cbh3h c R 3a , R 3b , R 3c hjih R 3d . ApmibHaH 
rpyima npemio^iTHTejibHo HBjiHercH 4»eHHjibHOH rpynnofi, Koropan mokct 6biTb 3aMemeHHOH hjih 
He3aMemeHHOH. Her oco6oro orpamweraiH QHcna apnnbHbix rpynn, HBnHK>mHxc5? 3aMecTHTejiHMH no 
anKHjibHOH rpynne, KpoMe orpaHHueHHH, KOTopbie MoryT 6biTb HanoxeHbi ^oicjiom 3aMemaeMbix 

nOJIOKeHHH H, B03M02SHO, CTepHMeCKHX OrpaHHHeHHH. 06bHIH0 HBJIHeTCH npemioxiTHTejibHbiM 

Hcnojib30BaTb 1-3 apmibHbie rpynnbi, a 6ooiee npemiotiTHTejibHo 1 apHJihuyio rpynny. KoHKpeTHbie npHMepbi 
TaKHX apHJi3aMen;eHHbix axiKHJibHbix rpynn BKjiioMaioT 6eH3HjibHyio, o-, m- h n-MeTHJiDeH3HJibHyK>, o-, m- h 
n-MeTOKCn6eH3HJibHyio , o-, m- h n-$Top6eH3HjibHyio, o-, m- h n-xjiop6eH3Hji t>nyio f o-, m- h n- 
6poM6eH3njibHy, $eHeTHJibHyK>, 3-4>eHHjniponHJibHyK), 4nJ>eHHn6yTHJibHyio, S-^emumeHTHjibHyio, 
6~4>eroijireKCHJibHyio, 6eH3rHnpHJibHyK>, o- , m- h n-Menui 6eH3rHnpiui tHyio , o-, m- h 
n-MeTOKCH6eH3rHnpH7ibHyK), o-, m- h n-$Top6eH3rHnpHJibHyio, o-, m- h n-xnop-6eH3r-pinpnjibHyio, 00'-, mm'- 
h Hn'-mi4>T0p6eH3rHnpHnbHyK>, 00-, mm*- h nn'- nHxnop6eH3rHnpHjibHyK) h TpHTH7ifc>Hyio rpynnbi. M3 hhx 
hbjihiotch npennotiTHTejibHbiMH 6eH3HjibHaH, o-, m- h n-MeTHji6eH3HjibHaH, o-, m- h n-MeroKCH6eH3HJibHaH, 

0- , M- H n-4»T0p6eH3HJIbHaH, O-, M- H n- XJI0p6eH3HJIbHaH, O-, M- H n-6pOM6eH3HJIfaHaH, 4>eHeTHJIbHaH H 

6eH3rHnpHJibHaH rpynnbi, a Han6ojiee npennoxiTHrejibHOH HBJIHeTCH 6eH3HjibHaH rpyima. 

Korfla 3aMecTHTejib p npe^craBJiHeT apHjibHyio rpynny, OHa Momer 6biTb jho6oh H3 apHJibHbix rpynn, 

onpe^ejieHHbix h npHBe^eHHbix b KauecTBe npHMepoB Bbiine b cbh3h c R 3a , R 3b , R 3c hjih R 3d , Haw6ojiee 
npemio»iTHTejibHO 4>eiombHOH rpyimoH. 

Kor^a 3aMecTHTejib p nper^cTaBjiHer ajiKOKCHKap6oHHJibHyio rpynny, HMeiomyio ot 2 740 10 yr/iepomibix 
aTOMOB, ee ajiKOKCHJibHaH xiacrb MomeT 6biTb rpynnoH c Hepa3BerBJieHH0H hjih pa3BeTBJieHH0H uenbio, 
HMOomeH ot 1 A° 9» npemiouTHTejttHO or 1 jjp 4, 7 hjih 8, yrneponHbix aTOMOB, h npHMepbi sthx 
ariKOKCHKap6oHHJibHbix rpynn BKJnowaioT MeTOKCHKap6oHHjibHyio, 3tokchk ap 6ohhji bHyio , 

npOnOKCHKap6oHHJIbHyiO, H30nponOKCHKap6oHHJIbHyK>, 6yTOKCHKap6oHHJIbHyK) , H306yT0KCHKap60HHJIbHyK), 

BTop-6yTOKCHKap6oHHjibHyK), Tper- 6yroKCHKap6oHHnbHyio, neHTmioKCHKap6oHHJibHyK>, 

H30neHTHJIOKCHKap 60HHJIbHyK), HeoneHTHJIOKCHKap6oHHJIbHyiO, 2-MeTHJl6yTOKCHKap6oHHJIbHyiO > 

1- 3THJmp0n0KCIlKap60HH7IbHyK), 4-MeTHjnieHTHJIOKCHK ap60HH7IbHyK>, 3-MeTHjnieHTMnOKCHKap6oHHJIbHyK) > 
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2-MeTMjmeHTiinoKCHKap6oHHJTbHyio, l-MeTHnneHTroioKCHKap6oHHmiHyK), 
3 f 3-^HMenin6yTOKCHKap6oHMnh«yio, 2,2-^HMenm6yTOKCMKap6oHHnt^yH) ( 

14-AHMeTMn6yTOKCHKap6oHHnbHyK), l,2-AHMemn6yTOKCMKap6oHiuibHyK), 1,3. 

AMMeTHn6yTOKCHKap6oHnnbHyio, 2,3-flHMenDi6yroKCHKap6oHHnhHyK>, 2- 3Tira6yTOKCMKap6oHHjibHyTO, 
reKcmioKCHKap6oHHjibHyio, H3or*€KCHnoKCHKap6oHHJifanyio , renTHJioKCMK apooHHjibHyK) ' 

OKTMJioKCHKap6oHMjibHyio h HOHHJiOKCHKapooHHHbHyio rpynnbi. M3 hhx npe^noxmrrejifaHbiMH hbjihtotch 
anKOKCMKap6oHiinbHbre rpynnbi, HMeion^ie ot 2 «o 5, 8 hjih 9 yrjieponHbix aTOMOB, npe^notmrreJibHO 
MeroKCHK ap6oHHjibHaH, 3tokcmk ap6oHnnbHaH h okthjiokcmk ap6oHHjibnaH npynribi h Han6anee 
npe^ouTHTenhHO MeroKCHKap6oHHjibHaH rpynna. 

3aMecTHTem> y npe^cTaBJiHer ajiKHJibHyio rpynny, HMaomyio ot1«o6 yrjieponHbix aTOMOB, hjih aTOM 
ranoreHa h ohm MoryT 6biTb TaKHMH, kbk Te, wro onpe^eneHbi h npnaefleHbi b Ka*iecTBe npuMepoB Bbime b 
CBH3H c R 3a , R 3b , R 3c hjih R 3d . 

3aMecTHTenb a , HBnynon^mcH 3aMecTOTeneM y yrjiepo/OHoro aTOMa reTepoqwKJiHtiecKOH rpyraibi, 
npeACTaBjieHHOH pa^HKajioM R 1 npeflCTaBJiHeT coooii npe/^otrrHTenbHo r^poKCHrpynny, 
ajTKOKCHKap6oHHjTOKCHrpynny, HMeromyK) ot 1 go 6 hm ot 8 «o 18 yrjiepojnibix aTOMOB b ajiK oKCHJibHOH 
wacro, ajiKaHoiuioKCHrpyiiny, HMeromyio ot 1 «o 20 yrjieponHbix aTOMOB, Kap6oKCH3aMeineHHyio 
anKaHOHJioKCMPpynny, MMdomyio or 3 A o 7 yrjieponHbix aTOMOB b ajmaHOHJibHOH uacTH, 
Kap6aMOMJioKcwrpynny mm moho- hjih HHajiKHjiKap6aMOHnoKCHrpynny, b KoropoH ajiKJuibHan rpynna hjih 
Hainan ajiKMjibHaH rpynna HMeer 1 hjih 2 yrjieponHbix aTOMa, 6onee npej^o*iTHT€jibHo raApoKCMrpyimy 
ajiKOKCHK ap6oHHjioKCHrpynny ^ HMeromyio ot 1 A o 4 mm or 8 fl o 18 yrjieponHbix a-roMOB b armoKCHjibHOH 
nacrH, ajiKaHOMJioKCHrpynny, HMeromyio or 2 A o 5 hjih ot 10 no 18 yrjieponHbix aTOMOB, 
Kap 6okch3 aMeineHHyro axiKaHOHjioKCHrpynny, HMeromyio ot 3 a© 6 yrjieponHbix aTOMOB b armaHOHjibHOH 
Macro, Kap6aM0HJioKCHrpynny hjih moho- hjih 7^ajiKHjiKap6aMOHjioKCHrpynny t b KOTopon ajnauibHaH hjih 
KaxnaH ajnouibHaa rpynna HMeer 1 hjih % yrjieponHbix aTOMa. Bonee npe^oHTHTenfaHBiMH rpynnaMH, 

BKjnOxieHHblMH B 3aMeCTHTeJIH a> HBJIHTOTCH rHOT0KCHMeT0KCHKap60HHJI0KCH- ( 3T0KCHKap60HHJI0KCH-! 
H30IIp0n0KCHK ap 60HHJIOKCH- , TpeT- 6yTOKCHKap60HHJIOKCH-, OKTHJIOKCHKa P 6oHHJIOKCH-! 

74CUHJIOKCHK ap6oHHjioKCH- , reKC aj^eijHjioKCHK ap 6ohhji okch- , oKTaj^ei^HJioKCHKap6oHHJiOKCH- , ane-roKCH-, 

nporiHOHHJIOKCH-, 6yTHpHJI0KCH- ( Bajl epHJl OKCH- , IIHBanOHJIOKCH-, AeKaHOHJIOKCH-, yH^eKaHOHJIOKCH-! 

JiaypoMjiOKCH-, MHpHCTOHjioKCH-, najibMHTOHjioKCH-, CTeapoHjioKCH-, cyKiiHHHJioKCH-, rjiyrapiijiOKCH-,' 
Kap6aMOHJioKCH-, N-MeTHjncap6aMOHjioKCH- , N-3thji- Kap6aMOHjioKCH-, N, N-nHMeTHJiKap6aMOHnoKCH- h 
N,N-AH3THJiKap6aMOHJiOKCHrpynnbi. Eme 6onee npenno*rrHTenbHbiMH rpynnaMH ^bjihtotch rnnpoKCH-, 

3TOKCHK a P 60HHJ10KCM- , H3OIipon0KCHKap6oHHJIOKCH-, TpeT- 6yTOKCHKap6oHHJI0KCH- , 

OKTHjiOKCHKap6oHHJioKCH-, reKca^eniuioKCHKap6oHHJiOKCH-, aneroKCH-, J^eK aHOMJiOKCH- , JiayponnoKCH-! 
najibMHTOHJioKCH- , CTeapoHjioKCH-, cyKUHHHjioKCH-, KapSaMOHjioKCH- h N,N-flHMeTHjmap6aMOHJioKCHrpynnfci 
H HaH6ojiee np^nionTHTejifaHbiMH hbjihtotch rnnpoKCH-, okthjiokchk ap6oHHjioKCH-, neKaHOHjioKCH-, 
ji aypOHji okch- h n anbMHxoHJioKCHrpynnbi . 

3 aMecTHTejib p, hbjmioiumhch saMecrirreneM y aroMa asora reTeponHKjnraecKOH rpynnbi, npeACTasjieHHOH 
paflMKajiOM R 1 npeAnotiTHTejibHO npe^craBJiHeT co6oh ajiKHJibHyK) rpynny, HMeiomyio or 1 no 4 yrneponHbix 
aroMOB, hjih 4>eHHJibHyio rpynny, He 3 aMen;eHHyK) hjih saMen^eHHyK) no KpaHHen Mepe ohhoh MernjibHOH 
rpynnoH, MeTOKCHrpynnoH, aTOMOM 4»ropa hjih a-roMOM xjiopa. Bonee npe^no^THTejibHbiMH rpynnaMH, 
BKjnoxieHHbiMH b 3aMecTHTejiH p, hbjihiotch MCTHjibHaH, 3THjibHaH h <J)eHHJibHaH rpynnbi, a HanSojiee 
npe^nio^THTejibHOH HBJiHeTCH MenmbHaH rpynna. 

npeAnoxiTHTejibHbiMH coenHHeHHHMH no HacroHn^eMy H3o6peTeHHK> hbjihiotch Te coer^HHeHHH $opMyjibi (1), 
b KOTopbix R 1 npeAcraBJiHeT r^TeponraunmecKyK) rpynny, HMeromyio b Kojibue aroM a30Ta. 

KoHKpeTHbie npHMepbi iihth- hjih mecrmneHHbix Hacbimemibix rer^oqHKjinxiecKHX rpynn, Koxopbie Moryr 
6biTb npeACTaBJieHbi R 1 , BKjnowaroT cjieAyromne rpynnbi. B sthx rpyimax "? " osHa^aeT, uto nocnenyromHH 
3aMecTHTejib Moxer HaxonHTbcn b jho6om hhom cbo6ohhom nojioaeHHH. Taime rpynnbi BKjnotiaiOT 

raApOKCHnMppojIHJ^HHHJIbHyiO, MeTOKCHKap6oHHJIOKCHnHppOJM(AHHHJIbHyiO, 

3TOKCHKap6oHHnoKCHnHppojiHAHHHJibHyK), nponoKCHKap6oHHjioKCHnHppojmniraHjibHy^ 

H30nponOKCHK ap6oHHJIOKCHnHppQjn^HHHnbHyK), 6yT0KCHKap6OHHJI0KCmiHpp0JIHJa^HHJI 

TpeT-6yTOKCHK ap^HiinoKCHnHppojn^AHHHjibHyK) , neHTHJioKCHK ap^HHnoKCHnHppojn^n^HHnbHyK) , 

rraCHJIOKCHKapOOHHJIOKCHnHpp OKTHnOKCHKapSoHHJIOKCHHHppOJIHAHHHnbHyK), 
H0HHn0KC^ap60HHn0KCHnHpp0JIHAHHHnbHyK), JienHJIOKCHK apOOHHnOKC^lIIHppOJfflnHHHJIbHyiO , 

yHAen^inoKCHK ap6oHHJioKCHnif^ Ao«eiXHJioKc^ap6oHHJioKCHnHppojiHAH^ 
TpHAei^oKCHKap6oHHJioKCHniippojiHnra^ neHTaj^eniuiOKCHK ap6oHHjiOKCMnHppojiMAWHimbHyio , 

rCKC aJ^eiJHJIOKCMK ap 6oHHn0KCHnHpp0JIHT^lIHHJI bHyK) , r^TaAeiJ^OKCHKapOOHHJIOKCHIIHppOJIH^ 

ok t aAeujUJioKCHK ap oohhjiokchdiippojihaiihhji bnyio , 4>opMHnoKcimHppcaiHj^HHHjibHyio t 

aueTOKCHnHppojiHAiiHHjibHyK), npomioBjmoKCiinHpponinniBiiraiByro, 6yTHpHjioKCHnnppojiHjj?iHHnbHyio, 
BaHepHnoKCHnHppojn^HHHjibHyio, nHBanoHJioKcainHppojiHAmiHjibHyro^ r^caHOHjioKCHnHppojiMAmiHjibHyio! 
3,3-fliiMeTMJi6yTMpimoKcimHppajn^ renTaHOHjioKCHmippojiHnHHHXibHyro 

OKTaHOHJIOKCHHHppOjnWIHlIJIbHyK), HOHaHOHJIOKCMTOippOJIHJ^HHHJIbHyK), A^aHOHJIOKCIinHppOIIHAHHHJIbHyK), 
yHAeKaHOHJIOKCmiHppOJIHAHHHHbHyH), JiaypOHJIOKCraiHppQJIHAHHHJIbHyK), 
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MMpHeroimoKcrarapporawnniOThHyK), naHbMHTOHjioKCHnHpponH^HHHJibHyio, 
CTeapoMJioKCMraippajiii^HHMjibHyio, TmocaHomoKcimi^pon3Sf]?msmhHyK> t 
flOK(x:aHoitrioKCHiiHppojii^[^iHiinbHyio , cyrajHHitnoKcimHppQjii^^ 

rjiyrapHnoKcraiwpp^^ aAHnoHnoKciiniippQTiH^mflmfaHyio, nwMejioimoKainHppo^^ 

KapSaMOHnoKcramppojiH^HHimbHyK), N-MeriumaDeaMoimoKcimiTOtvmx^TT^TT^^™ ™ 



xxriMj^nouibHyio, 1-Merwn-? - 6y*roKCHKap6< 

l-Kieran-7 -Tper- 6yTOKcnK ap6oHMnoKcmiHppajT^iraHjibHyio , l-Memn"? ^ - 

raamoKcincap6oHHnoKCH^ l-Menui-? - iwrHnoKCHKap6oHi^oKC^^ 

l-Menui-?- OKTMnoKCHKap6oHHnoKciniHppcjiH^HHMnH^io , j. MeTHJ1 ^ 

^-HOHHnoKc^apeomuioKciiriHppomwiH^ 1-Meron-?- flei^oKCHKap6oHroiOK^ 

l-Menui-?- yH^eij^oKCHKapfominoKciin]^ ' 



l-Merwn-?-^o^ei^oKcraap6oHHnoKcinmpporaTO^^ 1-mcthji-? 

-TpH^ei^UIOKCMKapfaHIUIOKCHIIHpp 

l-MeTHn-?-neHTa#eij^oKciraap6oH^ 
-i^ca^eigtrioKCHKapfcHimoKCHi^ 



1 -MCTHJI-? 



-^erOKCJinHppOJIH^HHWJIbHyK) 



. ^. w ^^^x JWlflWil>tiyjo , i -Mertm-Y-npoiMOHtmoKcmny^ l-Menui-? - 

6yTHpimoKCHnHppQnH«HHimbHyio, l-MeTH^-?-BajiepimoKcraiHppoj^^ 
l-Merm-?-ii^ 1 -Merwi-? - i^KcanoiinoKcimHppQnHAMWTifaHyio, 1- M enm-? - 

3,3- AHMeTHneyrHpHnoKCK) mippoji^raiinHHyK), 1 -Meron- ? - iwranoiinoKCHini^^^ 
1-Meran-?- OKTaHoiuioKCHmipponnAiiHiinbHyio, 1 -MeTHn-?-HOHaHOHjioKcraiHppaj^^ l -Menm- ? 

-AeKaHo^oKcjmnppomwiminbHyK), 1- 1-Meran-? 
-n&ypomioKcmn^pommf/nimi^^, l-Mer^-7-MHpHCTOjmoKC^^ 1_ 

Mer^-7-nanbMimHuioKc^ 1 - M eran-? -creapoimoKcrai^pajn^^ l-Menui-? 

-MKocaHo H noKc I ra H ppojii W m H jibHyK>, 1- Meroi-? *A°KocaHoiinoKCMnHpponH^WHKntHyio f 1-Meran-? 
H.yKijmoKCH^^ i -Mend- 7-rayTapimoKcmiKp^ i- 

MeTHJi-?-a£imoiinoKcimiippoj^^ l-MeTHn-?-nHMejiOMnoKCH^ 

!-MeTHJi-?-Kap6aMoiinoKCHnHppQnHnHHHnbHVK) . 1- Menui-?- rN-™e™Tm ar.fi* v*™™^™^ 



WwrauibHyio, 1-3TMJI-? -H3 onponoKCHKa^ 

I-3TMJT-V- 6yTOKCMKap6oHHnOKOmMppO^ ** 1-3THJT ? 

Tper-6^KciiKap6oHH™^^ l-aron-? - neimuiOKCMK ap6oHwnoKCHiiHppQni9^iHsuiHHyio, 

1-3THJT-?- I^KCHnOKCimap6oHimOKCiniHppOJnD^HHIDIb^ 1-3TMJI ? 

rem^oKcm.apeoHKnoKcinmppon^ l-aran-? - oK^OKcracapeoHMOKCH^^ 

l-3Tnn-?- HOHH^0Kcracap6oHImoKcraIHppQ^^^HHM^faHyK), I-stidi-?- 
Aei^inoKciraap6oHHnoKCMnHppQniD^mmnbHyK), l-snui-? 
i^ca^ei^OKcincaptoHiOTOKCsraHppa^ l-sron-?- 

oKTa^ei^oKCHKapeommoKcmrappomwmnin 1-3-ran-? - aueroKcmnippojii^HmmfaH™ l-a-mn-?- 
npoiraommoKcranippojiiw^ lOTn^-Ciyx^pH^^ ' 

3T H ji-?-Ba J iep H noKc H n^^ 1- amn-? -nHBajioMHOKcrarapptmHAiraHni^HyK) 1-3thji-? 

^KTaHOHHOKCimHppQniTOIHHHbHyK), 1-3THH-? -HOHaHOIinOKCHniippoJI^J^HHHJI foHVK) , 1-3THJI-?- 

nCKaHOimOKCmiHDPOJIimHHIinbHVIO- l-fmtJT^-vnnPTfauAwnnirMmT^^TT™ 



-najibMMTa^oKcimiropaji^ 

rr ' ■ * wivwuuuyyw i y i, n , yi n ioj imiyiu, 1-3TMJI- V 

^yKupramoKCHnHppojiHflHinnibHyK), l-^T.OT-?-r^apHnoKcmiHppanHnHHiini«yK) I-swhji-? 

-a^oHnoKcranipixwHRHHHnbHyio, l-smin-? - nHMenoHnoKonrapponiwnnmbHyK), l-jmoi-? 
^apeaMOHnoKCHrmppojnwHHHnbHyio. I-otwji-? - (N-weninKapeaMoiinoKCH) imppan^HantHyio 1-swra-? - 
N-flHMeTnnKap6aM0iDi0KCH) impporawmmnbHyK), r^oKcmrraiepirmuibHyio 

MeTOKc^ap6oimnoKCHrnniepHj^infaHyio, 3TOKCHKap6oHiijiOKCimmiepHp^bHyio ' 
HsonponoKCHKapeommoKciinHnepwinhHyK.. rper- SyTOKCHK^SominoKcinnmepHmuibHyM 

OKTimoKCHKap6oHHJioKCHiiHnepHjpinbHyio, HOHHnoKCHKap6oHnnoKcnnHnepiwinbHyM, 
fleupjioKCHKapeoHHjioKCHiDinepiwmhHyio, r^caflei^oK<^ap6oHHjiOKCimHnepHHHnfaHyK) 
OKTaAeminoKCHKapeoHHnoKCHrranepim h jrayx>. Mj^arnHnqa^Hmayio. n^nHommoK^nnmepmrajibHyio 
eympHnoKcmnmepnAnnbHyio, BanepracraiHnepiwmMyio. n HB a^opmoKcira I mep IW mbHy I o' 

AeKaHOHnoKcraiHnepuHnjibHyro, JiaypoHnoKonmnepiwroibHyio. i^HCTOHnoKCHnmepinmnbHVK)' 

nanHMHTOHnoKCHromepiTODnxHyK), creapoHnoKODnraep^wnnHHyio. cyKnjMiinoKcimmepBTriDttmrio' 
rjiyrapiuioKCHrMnepiwinhHyio, Kap6aMOHnoKcnnHnep IW inbHyio. N- MeT^apeaMOHjioKcimjmepinniJihHyio 
N-anuiKapeaMOHJioKCHnraiepiwinbHyio. N, N- A^eTHnKapeaMOHnoKCHnHnepiromhHyio. l-weron-? - 
rHHpoKCHrmnepiWHJibHyK), l-MeTim-?-MeT0KciiKap6oHHnoKC3nninepiwDihHyio ( 
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1-MersDi 
1-Mentn 



oKTimoKCMKap^HMJioKCMmmepii^imbHyio, nu±iyu lujvuLniv cipuutiMj iu AuwiimiepM^MjibHyio , i-Menm-v 

-Ae^^^OKC^ap6oH^moKCHmmepI^^I^hHyK), l-Menui-?- P6Kca^6i^uioKcnKap6oHiinoKciiiiiniepi^^iJibi^^ , 
l-Merwn-?- oKTajjjenHnoKCHK ap6oHHnoKCKniinepiiAHjibHyK) , 1 -Merwn- ? - ^eroKCHnHnepH^HnbHyio! 
1-Mernn-? - nponHOHiiriOKcraBmepH^HnhHyio, l-MerHn-?-6yTHpHnoKCHiiraiepH^HnbHyio, l-Menui-? 
-BanepHnoKcinnraepiTOinbiHyK), l-MeriOT-?-niiBanoimoKcranmepiTOinhHyK) t 1 -Menui _? 

-AeKaHOHjiOKCMnwnepMAHJibHyK), l-Menui- 7-jiaypoHjioKCHnMnepH^HnfaHyio, 

l-MeTHn-?-Mi^HCToiinoKCHnHnepH^juih«Hyro , l-Meriiji-7-nanbMHTOimoKcimimepHAimBHyio, 1-Mentri-? - 
CTeapoHnoKCMnHnepM^HjibHyio, l-Merroi^yKi^raHjioKCHnH^^ l-Menui-? 

-rjiyTapsDioKCHnrniepH^HnfaHyio, l-Menui-?- Kap6aMOHjioKCHrnmepH^iinhHyio, l-Menui-? 
(N-MeTHjmap6aMOMjioKCH) romepirombHyK), l-Menui-?- (N-3thji Kap6aMonjioKcn) romepH^nnbHyio, 
1-Memn-?- (N,N-;pmeTHnKap6aMOjmoKCH^ 1-amn-? - raApoKCMramepHflHnbHyio, 



1-3THJI 
1-3TMJI 



-OKTaneipinoKCHKap6oHimoKCMnimepiniMnfa^ 

-nponHommoKCHmmepi W ini>HyK), 1-smui-? -6yTHp*moKcimjmepH^bHyio , 

l-STim-7-BanepHnoKcraiiinepMAiijibHyK), 1-anui-?- raiBajioMnoKCMniciepiwijibHyK), 

l-9Tiin-?-fleKaHoimoK<ainmiepH^HnbHyK) t l-9Tiui-?-jiaypoMnoKCHnHnepHAHjibHyK>, l-$mm-? 

-MHpHCTOHnOKCHIIHnepHJ^HJIbHyH) » 1 -3THJI-? -DaJIbMIITOimOKCMIDmepiWlTIbHyK), 1 

-3Tiui-?-ereapoimo K ciinira^ l-anui-?- aKpjmoHjioKCMminepiwinBHyK), 

l-3Tim-?K;yia^wHHnoKcimraiepHAHnbHyK) n l-3TOn-?-rjiyTapimoKCHnMnepMAMnbHyio rpyimbi. 

M3 yKaaaHHbix npynn npeAnoirniTenwibiMH hbtihtotch rH^OKcraiHppoji^fpiHKribHaH, 
MeTOKc^ap6oHHnoKcraiHpp<yiHRHHMnbHa^ 3TOKCHKap6oroinoKcraiHppojT3^piHHjibHaK, 
H3onponoKCHKap6oHMjioKCHmippQ7iM^m Tper-6yroKCHK ap6oHHjioKCHnwppojiH^piHHjihHaH t 

OKTIinOKCMKap6oHMJ10KCIOTHppOJIMAMHIini^ HOHHnOKCMKap6oHimOKCHnHpp^ 

^eij^oKCMKap6oHiijioKCiinMppojiMAHmta i^ca^ei^0KCMKap6oHHjioKCiimippoiiH^^ 
0KTaAel^^^0KC^IKap6oHII^0Kca^^IIppoJI^^IIHH^bHaH, ^eTOKCHnMppojiM^MHiuibHaH, 

npOHHOHimOKCimHppOJIHAHHimbHaH, BaJiepimOKCmrappOJIH^HHHnbHaH, nHBaJIO^OKCMnHppOJTH^HHimbHaH, 

AeKaHoimoKCHraippojiiOTiHimi^ yH^eKaHoimoKcmiiippojiHAmiHJibHaH, HaypoHnoKCjmMppojTM^MHHjibHaH! 

MI^HCTOHnOKCMnHppQJIHJ^IIHHJIbHaH, naniaKmTOIUIOKCraiHppOnH^HHIUIliHaH, 

cTeapoimoKciniHppQnHAHHHnhHaH, cyKi^iHHnoKCHiiHppQni^HHHJibHaH, rjiyrapiinoKCHriHppojTM«MHMnbHaH 

KapeaMOJOTOKCHrorpponHAHnHHaH, N -MerHjmap6aMOHnoKcmiHppojiH^^ 

N, N-jjUMermiK ap6aM0MnoKCHrnipponi^HHiuihHaH» l-Merim-?-rMRpoKCHn^ 1-Memn-?- 

MeTOKCHKa P 6oHMnOKCimHpponH^HHI0Tl>HaH, 1-MenUI-? -3T0KCHK ap60HHnOKCHrnippOJIH^HHHJIhHaH, 

1-Mentn-?- HsonponoKCHKap^HWJioKCHmippoiiH^infflnbHaH, 
l-MeTHn-?-TpeT-6yTOKCHK ap6oHHnoKCHniippQjiH^HnEnijibHaH f l-Menm-? 

-oKTPmoKomap6oromoKcmiMppojiHAMJifaHaH, l-Meran-?-HO- HHnoKciiKap6oHHnoKCHnHppojii^HHiirifaHaH^ 
l-MeTHn-?-^eq^OKCHKap6oHimoK^^ 

l-MeTMn-?-r^Kca^eij^oKciiKap6oHMnoKaini^ l-Menui-? 

-OKTafleii^oKCHKap6oHiircoKCHiB^ 1-Meran-? -aueroKcannippojiMAHHMnHHaH, 1 - M eran-? 

-nporiHoramoKcmiMpponHAHHHjibHaH, l-Menui-?- BajiepMjioKcimHppojiM«HmiJifaHaH, 1-Menui-?- 
iraBanoimoKCHnHppQjiMAHHMnbHaH, 1-Menm-?- AeKaHoimoKCHnHppajiH«HHHnbHaH, 1 -Mexmi -? - 
yHweKaHoiOTOKCimHppQTnTOnninbHaH, l-Menui-? - JiaypoimoKCimiippQjiMRiiHiDifaHaH, 1-Mcrroi-? - 
MHpHCTOiOTOKCHnHpparn 1 -Menui- ? -nanbMHTOimoKCHiiHppaj^^ 1 -Merun-?- 

CTeapoimoKCHniippajDWHHiDiBHaH, 1 -Menui-? -^Ki^iHKnoKciniHpponHj^^ 

l-MeTim-?-rjiyTapimoKCHn^ l-MeTHn-?-Kap6aMOHnoKCHniippoj^ i- MeT nn-?. 

(N-MeTiinKap6aMOHnoKCM)nHppQji]^HHiint«aH, 1-Meron-? - (N,N- AHMerHJiKap6aMOHnoKCH) 
impponMAHHiui^afl, - ri^poKcniii^pojiK^piHiiJibHaH, 

l-3rsm-?-MeroKCHKap6oHimoK^^ 1- 3TJLQ-?-3TOKcratap6oHiinoKciin^ 

1-3TH7I-?- H30ITponOKCHKap6oHHnOKCimiq>paJlH^IHim 1-3THJI-? -Tper- 

6y T0KC1IK ap6oHHnOKCHIIHppQJIHAIIHHnbiHaH, 1-3THJI-?- OKTM*OKCHKap6oHHJIOKCIir^ 

1-3TH7I-?- HOHIOTOKCJIKap6oHILriOKCHira ]_ 

3TMn-?-^eij^oKciiKap6oHiinoKCHniipp>ojiii^^ 

1 _OTMrr-9_r\£H7TtO TTOtmTIf.TyrtTfP nt^TTw.^»^.. ■ . . - 



l-aran-? 



OKTaflei^moKcrasapSoHiinoKCH^ 1-3thji-? - auexoKCHnMppojiM^HHiuiBHaH, I-sthji-? 

-npoimoHHnoKCMni^pG I-sthji-? -BajiepjuioKcmrappojiiwraiijibHaH 

l-sTMji^-miBajioMjioKcmDippQjnTOn^ 1 -snin- 7-jiaypoHnoKCMmipponHAMHHJibHaH^ 

l-9THn-?-MMpiicTX)MnoKcraiHppQraOTiHOT l-3Tim-?-nanBMinx)imoKCHiiHpponH^^ 
l-aTHn^-cTeapoHnoKcranipponHWHHHn^ l-araji-?- cyKi^raiinoKCMnHpp(!)jii^^ 

l-3THn-?-rjiyrapHnoKcmiwppQjn W irambHaH, I-stiui-? -Kap6aMOHnoKcimHppojiMAMHHnbHaH, 

rM^KCHnraiepiwuibHaH, MeTOKCHKap6omuioKCMnHnepM^MjibHaH, 3TOKoiKap6oHimoKCMnMnepiwiribHaH, 
H3onponoKCMKap6oHimoKcraiimepHRHJibH£LH, TpeT-6yTOKc^ap6oHOTOKciOTimepHAMjit>HaH, 
oKTHHOKCHKap6oroinoKCHiiimepHAMJibHaH, ^ei^oKcimap6oHiinoKamiraepM^jjibHaH, 
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i^cafleq^oKCMKap6oHiuioKcrairaiepi9pijibHaH, OKTafleuHnoKCHKap6oHimoKCHniraepHj^mtHaH f 
^eTOKCHnHnepHHiCTbHaH, npoiraoHHJioKCHiiHnepPTOmhHaH, BajiepunoKcnnHnepH^Hnb«aH, 

nHBajionnoKcraiMnepiOTinfaHaH, ^eKaHOHJioKcunnnepM^nnbHaH, yHAeKaHoiDioKCHiiraiepi^muihHaH, 
jiayponnoKCHnHnepHj^uihHaH, MHpHcroimoKCHromepHHimbHaH, nanbMirroimoKcwiDniepi^puibHaH, 
cTeapownoKcraiimepMRHjibHaH, cyKijtmiOTOKCKnimepHj^tabHaH, rjiyTapunoKCHromepiTOiribHaH, 

Kap6aMownoKCMromepimunbHaH, N- MenuiK ap 6 aMonn OKCMnnnepH^piJih»H an, N, 

N-flMMeriirmap6aMoi^oKciinraiepH^iiJihHaH, l-Merim-?-i^poKCMniraepiTOuibHaH, 1-Menui-?- 

MeTOKCMKap6oHHjioKcimHnepimmibHaH, 1-Meraji-?- 3TOKcra5ap6oHHnoKcimHnepHRwnhHaH, 

l-Merim-?-M3onponoKcimap6oHMnoK^ l-MeTHn-?-TpeT- 

6yTOKCHKap6oHHnoKciniMnepE9pijihHaH, 1-Meran-?- OKTimoKCMKap6oHMjioKCPiromepii^iuifaHaH, 1-Menm-?- 
flei^inoKCHKap6oHimoKCHiimiepii^HnfaHaH, 1-Menui-? - i^caflei^moKcimap6oHiOTOKCEinHnepiTOuihHaH, 
1-Mentn-? - OKTa^ei^oKCHKap6oHHnoKcmiHnepi9^Hni>HaH, 1 -Menui- ?-ai^eTOKCHnHnepimiinbHaH, 
l-Mer^-9-nporaoHiinoKcraiimepiwuifaHaH, 1-Menui-? -BajiepimoKCHniinepiTODihHaH, 

l-MeTim-?-nHBarioHnoKcmiHnepH?^HntHaH, l-MeTian-?-fleKaHoimoKcraiiniepH^iuibHaa, l-Merun-?- 

yH^eKaHOHjioKcmiimepH^HjijbHaH, 1 -Meran -?- JiaypoiuioKCHiDinepH^HnbHaH, 

l-MeTMJi-?-MHpHCTOHnoKCHiiimepH^KntHaH, 1-MeTHJi-? -najibMHTOHjioKCMramepH^MnbHaH, 1-Menin-?- 
cTeapoMjioKCMramepw^HJibHaH, l-MeTIOT-?<:yK^^HIOTOKCII^IraIep^^HJIhHaH, 

l-Merim-?-rjiyTapHnoKCHnimepi^ l-MeTim-?-Kap6aMoimoKCHinmepH^HnBHaH, 1-Meraji-?- (N, 

N-^HMeTiuiKap6aMoiuiOKCH) romepn^itnbHaH, l-3THn-?-rM^0Kciraraiepi9^inbHaH, 1-3thji-? 
MeTOKCMKap6oHimoKCHnraiepiTOinhHaH, 1 -arwn-?- 3TOKCjmap6oHMJioKciraiinepM^HnbHaH ? 1-3thji-? 
-M3onponoKCMK ap6ominoKciinHnepH^HjibHaH, 1-3TKH-? - TpeT-6yroKCHKap6oHiinoKCimimepHRHnhHaH, 
l-9TH3i-?-OKTHnoKCMKap6oHHnoKCHniinepi^HnbHaH > 1 -3THH-? -flei^oKCHKap^HraoKCMnmiepiiRHniiHaH, 1 
-3THJI-?- r^Kc^eq^oKCHKap6oH™oKCHnHnepi9^uifaHaH, l-anui-? 

OKTafleqpnoKCHKap6oHwnoKciniHnepiwuibHaH t 1- 3-rorn-? -ai^eTOKcranniepim^infaHaH, 1 -snm-? - 
nponHOHHnoKCHmniepiOTDiMaH, l-aran-? -BanepHnoKcraiimepHj^mbHaH, 1 

-3Tiui-?>raiBajioimoKCHniinepH^iuibHaH, 1-3thji-? - ^eKaHoiinoKciiriHnepH^iuifcjiaH, l-aran-? 
-jiaypoHJioKcimimepHHiuihHaH, 1- sthji-? -MHpHCToiOTOKCwnimep^i^iuibHaH, I-sthji-? 
nanbMHTOiuiOKCHnHnepHWKnfaHaH, I-stiui-? -creapoHJioKCHiiHnepHRsuibHaH, 

l-3TiOT-?K;yKiipHiOTOKCPniiraepiTOinfaHaH t l-antn-? - rjiyTapiuTOKCMiiimepM^HJibHaH h l-armi-? 
-Kap6aMOHJiOKcaimmepM ) n l MjibHaH rpynnbi. 



*t-TpeT- DyTOKCHK J 

4-fleq^0KCHKap6OHja^urM^-^-iijap^ *k~ l^KCa^eil^OKCMKapOOHimOKCJl-Z-ITI^ 

4 H)KTa^ei|^noKCHKap6oHiOTOKCH-2-iiHppojnTOiHEin 4-^eTOKCH-2-roippojiH?^HHiuihHaH, 

4-npoiraoHHnoKCH-2-niippojiH?^iiHHnhHaH, 4-BarcepiuioKCH-2- Tntypojmppmmixiaa, 

4-nHBanojmoKCH-2-nHpponi^ 4-^eK aHOHjiOKCH-2- rmppojmppinmwasi, 

4-jiaypoiOTOKCH-2-inippojn5^HHiuibHaH, 4-MnpHCTOimoKCH-2-niTppQjni^iiHiiJibHaH > 
4-nariKDiTOHnoKCH-2-iiHpponi^HHSDifcHaH, 4-CTeaponnoKcn-2- 

4--r > \rgTrMTTTi'rTTnwr > T<T^9-TTT^Ttrtr> 1 1 m 1 1 i^tjtjtti-tto <-t ^ 



4-najiMHTOiOTOKCH-2-iiHppcanOTTHSDifcHaH, 4-CTeaponnoKCH-2- nuppojni^HHiDihHaH, 

4^yKipiHjmoKCH-2-inipp(miTOiHHjibHaH ? 4- rayTapjOTOKCM-2-nHpponiTOsmuifcHaH! 

4-Kap6aMoi^OKCH-2-nwppojriH?piHHnfaHaH t 4- N-MeTmiKap6aMoiuTOKCn) -2-nHpponH^HHSDifaHaH, 4- N,N- 
flHMenuiKap6aMOHJiOKCH) -2-nnpporawiHHJihHaH, l-Menur- 4 - r^^poKCH^IIppo^^^I^^^mhHaH ( 
l-Menui-4-3TOKCMKap6oHHnoKCH-2- nuppojn^HimnhHaH, l-MeTnn-4-H3oirponoKCHKap6oHmioKCM-2- 
impporai^MHMjibHaH, l-Mentn-4-TpeT-6yTOKCMKap6oHnnoKCM-2- impponHRHHroiiiHaH, 

l-MeTMJi-4-oKTnnoKCMKap6oHMjioKCH-2- irappojn^HHUJibHaH, l-MeriOT-4-fleqHnoKCiiKap6oHHnoKCK-2- 
nuppojiH^MHKnbHaH, 1 -MeTnn-4-peKca^en^uioKCMKap 6ohhji okch-2-iiiippojih^hhmji bHan , l-Mcrnn-4- 
OKTa^ei^inoKCMKap6oHMjioKCM-2-nMppojT^ i-Meran-4- ^eTOKCH-2-mippojiHHHHiOTbHaH, 

l-MeTMn-4-npoiraoHHHOKCH-2- nHppajn^HHLijibHaH, l-MeTHJi-4-BajiepimoKCM-2-iii^pG^^ 1- 
MCTKn-4-iiHBanoHnoKCH-2-ni^ponHjr^HHHJiMiaH, l-Menui-4- A^anoimoKCH-2-nHppojiiaRmnDihHaH, 

l-MeTMJl-4-JiaypOimOKCM-2-nHppOJlM^MHH^ 1- MeTMJI-4~MIipHCTOHnOKC^-2-IM 

l-Menui-4- najibMHTOimoKCH-2-nHppGjii^^ l-Memn-4-CTeapoiuioKCH-2- raipparrH.j^HHwnbHaH, 

l-Meriin-4^yKipmimoKCH-2-riHpp(miTOmMjibHa^ 1- MerjLra-4-r;riyTapmoKCH-2-ii^^ 
l-MeTHJi-4-Kap6aMOMJiOKCH- 2-nHppojiHAHHHnhHaH, l-Menui-4- (N-mcthjik ap6aMomioKCH) -2- 
irappanHRMHiuibHaH, l-MeTwn-4- (N, N-^HMenmKap6aMownoKCH) -2- rarppojnronninhHaH, 

l-3T™-4-rH^pOKCM-2-niipp(>jnWIHIOTtHaH, 1-3THJI-4- 9TOKCHKap6oHimOKCM-2>IIMppQJTM^HmtnK,HaH, 1-3THUI-4- 
H3OIip0nOKCKKap6oHMnOKCiI-2-IIIippc^^ 1-3THJ1-4- 

TpeT6yTOKCHK ap 6ohmji OKcn-2-iiHppojiii^HHiiriHH an , l-3THn-4- 

0KTHn0KCSIKap60HHn0K<M-2-IDIpp0nHAHHHnbHaH, 1-3THJ1-4- 

reKca^eix^oKCHKap6oHitrioKCH-2-nHppQjiMjpira 1-3thji-4- 
OKTa^ei^moKcimap6oHiOTOKCH-2-nMppojiHAHHwni^a^ 



uKi^ei^ioKc^apoommoKCM-z-nMppojiH^iro^ l-3rwn-4-ai;eT0KCH-2- nupponM^HHiinbHaH, 

l-3Tim^fleKaHOMnoKCH-2-mippQji^ipraHnBHaH, 1- 3Twn^-jiaypoHnoKCH-2-impponH^HrauibHaH, 

l-3THn-4-MMpHCTOMJ10KCH-2- impponH^UHHTIfaHaH, l-3THn-4-naJIbMHTOHJIOKCH-2-mi^ l- 

3Tiiri-4KrreapoimoKCM-2-nHppojiM^iTHMn^ l-3Tnn-4-cyKtpraHjioKcii-2- imppojumHininhHaH, 

4-rnApoKCH-2-nHnepHRiuifaHaH h l-Menui-4- mmpoKCH-2-nHnepimiuibHaH rpynnBi. 

Enje 6ojiee npe^tnoxrrwTenbHfaiMH rpynnaMH hbjihiotch 4-rH^poKCM-2- nuppoTm^HHunbHaH, 

4-3TOKCHKap6oHimoKcw-2-iiHppojiHAHHHnh^ 4- H3onponoKCHKap6oHimoKCH-2-nHppQnHRraninbHaH ( 
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4-TpeT-6yroKCHKap6oHHnoKCH- 2-irapparatnHHHJitHaH, 4-OKTwnoKCHKap6oHHnoKCH-2- nupparm^HHujibHaH, 
4-reKca^ei^MjiOKCHK ap6oHHnoKCM-2-iiHppciJiM^MHiirEbHaH, 

4^KTa^euKTioKCHKap6oHimoKCH-2-iiHppoji^miiOT 4-^eroKcii-2-mippQnH?^iHHnbHaH t 
4-nHBanounoKCH-2-iiMpponHRinDmbHaH, 4-AeKaHOHjioKCH-2-raippQjiiifl i HHiuifaHaH, 4-jiaypoHjioKcn-2- 
rorpponM^HHMJibHaR, 4-MHpiicTOKnoKCH-2-nsippoijiH|^HHHjifaHaH, 4-nantMHTOHJioKCH- 2-nHppoxm^HHHn tHan , 
4Kri^apoitriOKCH-2-nHppQjiHRraDinfaHaH, 4^yKii^iHimoKCH-2-nMppQrawiHiuibHaH, 4-Kap6aMownoKCH-2- 
nHppojiH^mntribHaH, 4- (N , N-^MMerunK ap 6aMo*uioKCn) -2-roipponH^HHMjifaHaH, 

l-MeTHJI-4-ra#pOKCM-2-IIHppc^^ l-MeTIUI-4-3TOKCHKap6oHMnOKCH- 2-IIHppQJTM«HHMJIfaHaH! 

1- MeTWa-4-H30Iip0n0KCHKap60HIUI0KCH-2-nHppQ7D^^ l-MeTPIJl-4-TpeT-6yTOKCHKap6oHHJ10KCH- 

2- nHpponiwiHiuiBHaa, l-MeriOT^KTHnoKCHKap6oHiinoKCH-2- irappommHHMnfaHaH, 
l-MeTMn-4-r^ca^eipiFioKCHKap6oHHjioKCH-2- nHppanHjpnnuibHaH, 
l-Merwi-4K>KTa£eii^oKCMKap6oH^ 

l-MeTHn-4-aueTOKCH-2-mippajii^^ l-Mentrc-4- nHBanoiijioKCM-2-nHppoJiM?piHMJifaHaH, 

l-Menui-4-AeKaHOHJioKcn-2- rmpponM^iiHiuibHaH, l-Merim-W-naypoHnoKCH-2-mip^ \i 
MeTim-4-MiipHCTOHJioKCH-2-imppojiM^M^ 1 -MeTHJi-4-nanbMHTOHnoKCH- 2-nnpponHWHHHnhHaH, 

l-MeTMn-4H^apoimoKCM-2-riHppojiH^mnuib^ l-MeTHn-4K:yKUHHianoKCH^ 

1- Menui-4- Kap6aMoimoKCH-2-nHppojiM^HHHnbHaH h l-Menui-4-(N, N-«wMerauiKap6aM0Hji0KCH) 
-2-imppammHHiuibHaH rpyimb>i. 

HaMHoro 6onee iipennoqTHTenbHbiMH rpynnaMH hbjihiotch 4-rw^poKCH- 2-roippojiHjniHHnbHaH, 
4-3TOKcracap6oHimoKaa-2-iiHpQnH?^iHiOTbHaH^ 4-H30iiponoKCHKap6oHHnoKCM-2-n^ 4-Tper-^ 

eyTOKCmapSoHimOKCH^-n^poro^HHHnfaHaH, 4-OKTimOKCHKap6oHHJIOKCM- 2-nHppOJIHnHHHJIbHaH, 

4-reKca^eimnoKCHKap6oHiuiOKCH-2- nnpponi^paHiinbHaH, 

4K)KTa#eiJHJIOKCMKap6omU70K^ 4-a^eTOKCH-2-IlHppOJIIl 1 ^HHII^BHa5^, 

4-^eKaHOMjioKCM-2-nM P pojii W iHHnbHaH, 4-jiaypoimoKCH-2-nHppojiH«MHimbHa53, 4-mhphctohjiokch- 

2- nnppojTMflMHMjrifcjiaH, 4-naiibMHTOHjioKCM-2-nHppa^^ 4- CTeapoHnoKCH-2-irappojiHRHHiiritHaH, 
4^yKI^^IH^moKCH-2-^l^poJlH 1 ^m^^I^MaH t 4-Kap6aMOHJiOKCH-2-nMppojiM^MHHJibHaH, l-Menin-4-rimpoKCH- 

2-imppOJIHWHHHnhHaH, "MeTim-4-3TOKCHKap60HHnOKCH-2-IIHp£^^ 

l-MeTHn-4-H3onponoKCHKap6oHiOTOK 

l-MeTMn-4-Tper-6yTOKcmap6oHHjioKCM-2-ni^pojii^ 1- 
MeTHn-4-OKTHjioKCHKap6oHHjioKCH-2-^^ l-MeTiui-4- 
peKca^emtnoKCMK ap6oHimoKCH-2-nMppQjiii ] ^MHHnbHaH , l-Menui-4- 

oKTaAei^oKCHKapooHHnoKci^ l-Menui-4-aueTOKCH- 2-nHppojinnHHHJibHaH , 

l-MeTim-4-neKaHoimoKCH-2-ii^^ 1- MerHn-4-jiaypoimoKcsi-2-nH^^ 

l-Meriin-4-MHpHCTOMnoKCH- 2-niippojiH^HHiinfaHaH, l-MeTHn-4^naribMHTOHnoKC^ 

l-Merjm-4KrreapoHnoKCH-2-nHppo^^ h l-Meran-4- cyKiipHiOTOKCH-2-nHppQnii^HrombHaH rpynnbi. 

M one 6onee npeRnonTHTenhHMMn rpynnaMH hbjihiotch 4-rnnpoKcn- 
4-3TOKCHKap6oHMnoKCM-2-nMppojiiiniiH M 4- TpeT-6yTOKCHKap6oHHnoKCH-2-n^ 

4-oKTHnoKCHKap6oHHjioKCH- 2-nHppajinnimHjibHaH, 4-racaAeiXHjioKCHKap6oHH™^ 
4-oKTa^euHjioKCHKap6oHHnoKCH-2- impponiinHHHnbHaH, 

4-n,eKaH0HnoKCH-2-iiHppcwiHni™ inippojiHnHHHnfaHaH, 

4-MHpMCTOMJ10KCH-2-nHppOJlHflMHHnbHaH, 4- najIbMHTOIOTOKCM-2-nHppQraWlHIUIhHaH, 4-CTeap0HJI0KCH-2- 

nuppojni^MHHJibHaH, l-MeTMji-4-rajnx>KCM-2-n^ i_ MeTHJ1 _ 

4-3TOKCHKap60HHn0KCH-2-IIHppQJIH^MHIlJIbH l-MeTHJI-4-TpeT- 

6yTOKCHKap6ommoKCM-2-mipp l-MeTwn-4-oKTHn- oKciiKap6oHMnoKCM-2-iiMppojii^iiHHjibHaH, 

l-MeTMn-4>reKcaflei^oKcimap6oHMnoKCH-2-niip l-Menm-4-oKTa#eujmoKcii- 
Kap6oHHnoKCH-2-nHpponiwiHHJifaHaH, !-MeTm-4-neKaH0Hji0KCH-2- rrappojawooijibHaH, 

i-M^TT.4- na ypoiinoKcii-2-nHppanHniiHH^ l-MeTHn-4-MHpHCTOHnoKCH-2-i^ 

-4- najib^iHToitnoKCM-2-roippojD9^iHHnbHaH h 1 -Meran- 4 KrreapoimoKc^-2-nHpponMnimHJibHaH 

Han6ojiee npennoxiTHTenbHtrMH rpynnaMH hbjihiotch 4-rHnpoKCH-2- nnppominHHHnbHaH 
aHOHnoKCH-2-nHppojn^HHHJibHaH, 4-jiayponnoKCH- 2-nnppojiHnHHHnbHaH! 

4-MHpHCTOHnOKCH-2-nHppOJIHnHHHnbHaH, 4-nanbMHTOHnOKCH-2-nHppQ7IHnHHHJIhHaH f 4-CTeapOHJI0KCM-2- 

raipponH^HHHnbHaH, !-MerHn-4-rHnpoKCH-2-n^ 1-MenaJi- 

4-^eKaHOHJioKCM-2-nM P pojD W MHMjibHaH, l-MeTHji-4-jiaypoHjiOKCH-2- nHppojmnHHHjibHaH, 

l-MeTIin-4-MHpHCTOIinOKCH-2-nHpp(OTHnHHHJIb^ 1- MCTHn-4-najIfaMHTOHnOKCW-2-nHppCUlHninffl H 

1- Menui-4- crreapoHnoKCH-2-raippQjiHnHHHnbHaH rpynnbi. 

Korna R 1 iipencTaBjiHer nMpponHnranuibHyio rpynny, oHa HBjiHeTCH npennoxrrHrejnoHo 3aMen;eHH0H 

2- roipponHflHHHnbHOH rpynnoH, 6onee npejnrowHTejibHo 4-rHnpoKCH-3-MeTMn-2-n^ 

rpynnoii hjih 4-rH^KCH-2-nnpp(wiHnioiHm 1 H0H rpynnofi vum xaKOH rpynnoii, b Koropon rHnpoKcnrpynna 
3CTepH4>HUHpoBaHa. 

Korna coenHHeHHe no HacroraneMy M3o6peTemno conepxHT b CEoen ManeKyjie ocHOBHyio rpynny, OHa mojkct 

06pa30BbIBaTb KHCJIOTHO- annHTHBHbie COJIH. npWMepfal TaKHX KHCJIOTHO-an^THBHblX COJieH BKJUOHaiOT 
COHH C MHHepaJlbHblMH KHGJIOTaMH, B ^aCTHOCTH raaoreHBOnppOHHblMH KHCJIOTaMH (TaKHMH, KaK 
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<J>TOpHCTOBOflOpo;jHaH, SpOMHCTOBOROpOflpaH, HOmeonopOKHaH HJIH XJIOpHCTOBOnoponHaH KHCJIOTa), a3OTH0H 

khcjiotoh, nepxjiopHofi khcjiotoh, yrxwibHofl khcjiotoh, cepHoii khcjiotoh hjth $oc$opHoii khcjiotoh; cojih c 

HM3mMMM aJIKMJICyjIb4)OHOBbIMM KHCJIOTaMH, TSKHMH KaK MCTaHCyJIh^OHOBaH, TpH<})TOpMeTaHCyjIb<j)OHOBaH 
HJIH 3TaHCyjlb<})0H0BaH KHCJIOTa; COJIH C apHJICyJIb4>OHOBbIMH KHCJIOTaMH, T3KHMH, KaK 6eH30JICyjIb$OHOBaH 

hjih n-rojiyojicyjib(j)OHOBaH KHcnora; cojih c opramraecKHMH Kap6oHOBbiMH KHcnoraMH, teikhmh, ksk 
yKcycnan, ^yMapoean, BUHHan, inaBejieBaH, MajieHHOBan, HOJiouHan, HHTapHan, 6ch30HH£LH, MHmjajibHan, 
acKop6nHOBaH, MOJiotman, rjnoKOHOBan hjih JinMOHHan KHcnora; h cojih c aMHHOKHCJioraMH, takhmh, KaK 
rnyTaMHHOBaH hjih acnaparHHOBaH KHCJIOTa. 

KpoMe roro, Korna coenHHeHHe no HacromneMy H3o6peTeHHio coflepaarr CBo6onHyio Kap6oKcnrpyiiny, oho 
MoxeT o6pa30BbiBaTb cjiojKHbiH 3$Hp. He HMeercH oco6oro orpaHHtieHHH npHponbi cjioHmoro 3<j>Hpa iron 
ycnoBHH, wro b cjiynae Hcnojib30BaHHH ero b TepanHH, oh flouraeH 6biTb $apMai;eBTiraecjumpHeMJieMb[M, 
T.e. nonmeH 6biTb He Menee aKTHHHbiM (hjih He HenpneMJieMO Menee aKTMBHbiM), *icm CBo6onHaH KucnoTa, h 
He 6ojiee TOKCH*mbiM (hjih He HenpweMJieMO 6onee TOKCHxmbiM), ucm cBo6onHan KHCJIOTa. IlpHMepbi 
cjioffiH034>HpHbix rpynn BKJUOxiaioT: ajiKHjibHbie rpynnbi, HMaomwe or 1 20 yrjieponm>ix aTOMOB, 6ojiee 
npe^noOTHTejibHo ot1«o6 yrjieponHbix a-roMOB, Tarae KaK npHBeneHHbie b Ka*iecTBe npHMepoB Bbime, h 
Bbicnme ajmHJibHbie rpynnbi, xopomo H3BecTHbie b oojiacTH xhmhh, Tame KaK renrHJibHan, oKTHJibHan, 
HOHHjibHaH, nenHnbHan, AOfleqHjibHaH, TpHnerjHJibHaH, neHTa^eHHJibHaH, OKTaj^eHHjibHaH, HOHa^eqHJibHaH 
h HKOCHjibHan rpyimbi, a 6onee npennoxrrMTejibHO ajmHJibHbie rpymibi, HMeiomHe ot 1 4 yrjieponHbix 
a-roMOB, h Hanoojiee nperniotrrHTenbHo MenuibHyio h STHjibHyio rpymibi; ipncnoajiKHJibHbie rpynnbi, 
HMeiomHe ot 3 no 7 yrjieponHbix aTOMOB, HanpHMep, i^iKJionponHjibHyio, Hjntno6yTHjibHyio, 
HHKjioneHTHJibHyK) , HHKjioreKCHjibHyio h i^HiuioreirrHnbHyio rpymibi; apajiKHJibHbie rpynnbi, b KOTopbix 
ajiKHjibHaH xiacTb HMeer ot1«o3 yrjieponHbix aTOMOB h apiuibHaH tiacrb hbjihctch Kap6oincuiiraecKOH 
apoMaTHxiecKOH rpynnoH, HM&oineH or 6 no 14 yrjieponHbix btomob, Koropbie MoryT 6biTb 3aMen;eHHbiMH 
hjih He3aMen;eHHbiMH h, ecjni ohm 3aMemeHHbie, HMeiOT no KpaHHen Mepe ohhh H3 3aMecTHTejieH, 
onpeflejieHHbix h npHBen,eHHbix b KatiecTBe npHMepoB Bbime, xoth npennoxrrHTejibHbiMH hbjihiotch 
He3aMen;eHHbie rpynnbi; npHMepbi TaKHX apanKHjibHbix rpynn BmnouaiOT 6eH3HJibnyio, 4)eHeTHjibHyio, 1- 
4>eHHji3THjibHyio, 3-$eHHjmponHjibHyio f 2-$eHHjmporauibHyK) , l-Ha$THjiMentnbHyio , 2-Ha<J)THjiMeTHjibHyio ) 2- 
(l-Ha$THJi) 9THjibHyK), 2- (2-Ha4»THji) sTsuibHyio, 6eH3n*npmibHyio (t. e. nn<j>eirajiMeTHnbHyio), 
TpH^eHHjiMeTHjibHyK), 6hc (o-HMTpo4>eHHji)MeTHJibHyio, 9-aHTpHJiMeTHJibHyio, 2,4, 6-TpHMeTHji 6eH3HjibHyio ' 

4-6pOM6eH3HJIbHyiO, 2-HHTpo6eH3HJIbHyK), 4- HHTpo6eH3HJIbHyiO, 3-miTpo6eH3HjibHyio! 

4-MeroKCH6eH3HjibHyK) w imnepoHnnbHyio rpynnbi; ajiKemuibHbie rpynnbi, HMeiomHe ot 2 no 6 yrjieponHbix 
aTOMOB, TaKHe, KaK BHHHJibHaH, ajumjibHaH, 2-MeTmiajuiHjibHaH, l-nponeHHJibHan, H3onponeHHJibHaH, 

1- 6yTeHHjibHaH, 2- 6y tchhji bHan , 3-6yTeHHjibHaH, 1-neHTeHHJibHaH, 2-neHTeHHJibHaH, 3-neHreHHjibHaH! 
4-neHTeHHjibHaH, l-reKcemuibHaH, 2-reKcemuibHaH, 3-reKceHHnbHaH, 4-reKceHHJibHaH h 5-reKceHHJibHaH 
rpynnbi, H3 KOTopbix hbjwiotch npennoxrrHTejibHbiMH BHinuibHaH, ajmnnbHan, 2-MeTHJiajuiiuibHaH, 1- 
nponeHHjibHaa, H3onponeHHnbHaH h 6yTeHHjibHbie rpynnbi h Hanoojiee npe^notiTHTejibHbiMH ajurajibHan h 

2- MeriuiajiJiitjibHaH rpynnbi; rajioreHHpoBaHHbie ajnauibHbie rpynnbi, HMeiomHe ot 1 ^o 6, 
npennoiTTHTejibHO or 1 «o 4, yrjieponHbix axoMOB, b KOTopbix amambHaH xiacrb npeACTaBJiHer cooofi 
rpynny, TaKyio xe, KaK ajmHJibHbie rpynnbi, onpe^eneHHbie h npHBe^emibie b KaxiecTBe npHMepoB Bbime, h 
aroM ranoreHa npencrraBJiHeT co6oh aTOM xnopa, ^xopa, 6poMa hjth no^a, TaKHe, KaK 
2,2,2-TpKXjiop3THJibHaH, 2-rajioreH3THnbHaH (HanpHMep, 2- xnoparHJibHaH, 2-<jrrop3THJibHaH, 

2-6pOM3THJIbHaH HJIH 2-H0fl3THJIbHaH), 2,2-nH6pOM3THJIbHaH H 2,2,2-XpH6pOM3THJIbHaH 

rpynnbi; 3aMenxeHHbie CHjnuiajiKHjibHbie rpynnbi, b Koropbix anKHJibHan waorb - TaKan xe, KaK 
ajncHJibHbie rpynnbi, onpen,ejieHHbie h npHBe^eHHbie b Ka^ecTBe npHMepoB Bbime, h aumnbHan HacTb HMeer 
A° 3 3aMecTHTejieM, Bbi6paHHbix H3 anKHjibHbix rpynn, HMeiomnx or 1 no 6 yrjieponHbix aTOMOB, h 
4>eHHJibHbix rpynn, Koropbie hbjihiotch He3aMen;eHHbiMH hjth HMeiOT no KpaHHen Mepe ohmh 3aMecTHTejib, 
Bbi6paHHbiH H3 3aMecTHTeneH, onpe^ejieHHbix h npHBej^eHHbix b KaxiecTBe npHMepoB Bbime, HanpHMep, 2- 
TpHMeTHncHjmji3THJibHyK> rpynny; <J>eHHjibHbie rpynnbi, r^e $eHHJibHaH rpynna HBimercH He3aMem,eHHOH 
hjih 3aMem.eHHOH, npennoMTHrejibHO no KpaHHen Mepe ohhoh anKHjibHOH rpynnoH, HMeion;eH ot 1 4 
yrjieponHbix aTOMOB, hjih anHjiaMHHorpymioH, HanpHMep, (J)eHHJibHyio, TQjmjibHyK) h 6eH3aMH^o$eHHJibHyK> 
rpynnbi; 4»eHanHjibHbie rpymibi, Koropbie Moryr 6biTb He3aMem,eHHbiMH hjih hmoot no KpaHHen Mepe ohhh 
H3 3aMecTHTejieH, onpe^eneHHbix h npHBej^eHHbix b Kaxiecree npHMepoB Bbime, HanpHMep, caMy 
4^anHJibHyK) rpynny hjih n-6poM4»eHanHJibHyK) rpynny; HMKJiiraecKHe h auHKjnraecKHe TepneHHJibHbie 
rpynnbi, HanpHMep repaHHjibHyK), HepHjibHyio, jiHHajiHjibHyio, <jtHTHJibHyio, MeHTHjibHyio (b tiacTHocTH, m- h 
n-MeHTHjibHyio), TyHHJibHyio, KapimbHyio, nHHaHHjibHyio, 6opHmibHyK>, HopKapHnbHyro, HopmrnanHnbHyK), 
HopoopHHJibHyio, MeHTeHHJibHyE), KaM(J>eHHJibHyK) h Hop6opHeHHJibHyio rpynnbi; anKOKCHMeTHJibHbie rpymibi, 
b Koropbix anKOKCHJibHan TiacTb HMeer otI^o 6, npennoxTrarejibHO or 1 no 4, yrjieponHbix aroMOB h mojkct 
6biTb caMa 3aMen;eHH0H ohhoh He3aMen;eHH0H ajiKOKCHrpyrmoH, TaKHe KaK MeTOKCHMenni bnan, 

3T0KCHMeTHJIbHaH, npOnOKCHMeTHJIbHaH, H30nponpOKCHMeTHJIbHaH, 6y TOKCHMeTHJI bHaH H 

MeroKCH3TOKCHMeTHjibHaH rpynnbi; ajni$aTHqtecKHe aqHjiOKCHajnauibHbie rpynnbi, b Koropbix annjibHaH 
rpynna HBJiHercH npennoHTHrejibHO ajmaHomibHOH rpynnoH h 6ojiee npennoirxHTejibHo ajmaHOHJibHOH 
rpynnoH, HMeiom^eH ot 2 6 yrjieponHbix aroMOB, h ajiKHjibHan wacTb HMeeT ot 1 6, npenno^THTejibHo 
ot 1 j\o 4, yrjieponHbix aroMOB, TaKHe, ksk ai^eroKCHMeTHjibHaH, riponHorouioKCHMeTHjibHaH, 

6yTHpHJIOKCHMeTHJIbHa5I, H3o6ypHJI0KCHMeTHJIbHaH, nHBajIOHJIOKCHMeTHJIbHaH, l-nHBaHJIOKCH3THJIbHaH, 

1- aueroKCH3THJibHaH, l-H3o6yTHpHji0KCH3THJibHaH, 1-nHBanoHjioKCHnponHjibHaa, 

2- MeTHn-l-nHBanoHnoKCHnponiuibHaH, 2-nHBanoHnoKCHnponHnbHaH, l-H3o6yTHpHjioKCH3THJibHaH, 
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l-H9o6yTHpitFioKCHnporauifaHaH, 1-aueTOKcnnpominhHaH, l-^eTOKCH-2-MerHjmporiHnbHaH, 

l-npoiraoHHnoKCH3TOJibHaH, l-nponMOHMjioKCHnporauibHaH, 2- ai^eroKCMnponnnbHaH h 
l-6yTHpMnoKCH3THnhHaH ppyrnibi; qHKJioajiKiui3aMemeHHbie ajm$arrs&iecsas.e aininoKCMajiKHjibHbie rpynnbi, 
b KOTopbix anHJibHan rpynna hbjihctch npe^no^THTenhHO anKaHOHJibHOH rpynnofi h 6ouiee 
npe^no^TirrenBHo anKaHOHJibHOH rpynnoH, HMaomeM or 2 no 6 yrneponHbix aTOMOB, qnKJioajiKHnhHbifi 
3aMecTwreni> HMeeT ot3^o7 yrneponHbix aTOMOB m ariKMjibHaH xiacTb HMeeT ot 1 6, npennoHTHTejibHo 
ot 1 no 4, yrneponHbix aTOMOB, TaKHe Kan (q?iKjioi^CHjiai;eTOKCM)MeTMJibHaH, l-(innuioi^cHnaneTOKCM) 
STMJibHaH, 1- (qmenoreKciuiaateTOKCH) npormribHaH, 2-Menin-l- (qHKjioreKciuiai^eTOKCH) nporotribHaH, 
(il?iKjioneHTHnai;eTOKCM)MeTHjibHaH, 1- (qwKjioneHTMjiai;eTOKCn) anuibHaH, 1- (i^nuioneHrajiaijeTOKCii) 
npomuibHaH h 2-MeTWI-l-(^^lKJIo^eHT^^^a^eTOKCH)^po^^^^IbHaH rpynnbi. 

ajiKOKCHKap6oHHnoKCHajiKHnbin>ie rpynnbi, b ^acTHOCTH 1- (anKOKCHKap6oHHnoKCH)3THnbHbie rpynnbi, b 
KOTopbix anKOKewnbHaH uacrb HMeeT otI^o 10, npennoxrrHTenbHO or 1 no 6, a 6onee npenno^THTenbHo ot 
1 AO 4, yrneponHbix aTOMOB h ajnauibHaH uaerb HMeeT ot 1 no 6, npennoxrrHTejibHO ot 1 4, yrneponHbix 

aTOMOB, TaKHe KaK l-MeT0KCMKap60HHJI0KCM3TMJIbHaH, 1- 3T0KCHKap60HHn0KCH3THJlbHaH > 

l-nponoKCMKap6orouioKCH3TMJibHaH f 1- H3onponoKCHK ap 6oiiMnoKCM3THn bHan ] 

l-6yT0KCHKap60HHJI0KCII3THnbHaH, l-M306yTOKCHKap60HHJI0KCM3TMJIbHaH, 1-BTOp- 

6yTOKCHKap6oHHnOKCM3TMJlbHaH, l-TpeT-6yTOKCHK ap6oHHJIOKCH3THJlbHaH , i- 

(l-3THniiponoKCHKap6oHimoKCH)3THjibHaH h 1-(1,1- ,Araiponim6yTOKCHKapDOHiOTOKCH)9TimbHaH rpynnbi, h 
npyrae arcK okcmk ap 6ohhjiokcm ajiKHjibHbi e rpynnbi, b KOTopbix h ariKOKCiuibHaH, h anKHnbHan rpynnbi 
HMdor ot 1 no 6, npenno^THTejibHO ot 1 no 4, yrneponHbix aTOMOB, Tame kqk 2-Menm-l- 
(H3onponoKCHKap6oHHnoKCH} nporouibHaH, 2- (H3onponoKCHKap6oHHnoKCH)nporainbHaH, 

H3onponoKCHK ap6oHHJioKCHMenuibHaH, TpeT- 6yTOKCMKap6oHwnoKcnMeninbHaH, 

MeTOKC^apbOHMJIOKCHMeTMJlbHaH H 3TOKCMKap60Hnn0KCMMeTMJIbHaH 

rpynnbi; nwKnoanKnnKapooHMnoKCHanKiuibHbie h inocnoanKnnoKcmcapooHiOTOKCManKHnbHbie rpynnbi, b 
KOTopbix nMKJioanKMjibHan rpynna HMeer ot 3 no 10, npennowTHTejibHO ot 3 no 7, yrneponHbix a-roMOB h 
HBjiHercH moho- hjih nojinijMKjiMHecKon h Heo6H3aTejibHO 3aMen;eHHoft no KpaHHen Mepe, onHOH, (h 
rrpennonTHTejibHo tojibko ohhom) amauibHOH rpynnoH, HMeioineH oTlflo4 yrneponHbix aTOMOB (HanpHMep, 
Bbi6paHHOH H3 Tex anKMjibHbix rpynn, npHMepbi Koropbix naHbi Bbrrae), m ajnauibHaH ^acrb HMeeT or 1 no 6^ 
6onee npennoxiTKTenbHO or 1 no 4, yrneponHbix a-roMOB (HanpHMep, Bbi 6p aHHan H3 arnambHbix rpynn, 
npnMepbi Koropbix jjaHbi Bbime) h HaHoonee npennouTirrejibHO HnnneTCH MermibHon, ^rouibHOH hjih 
nporauibHOH, HanpHMep l-MeTiunniKnoi^ciLrn^ap6oHMnoKCHMe^ 

1-MeTMJiijMKnoreKciinoKc™ iniKnoneHTHnoKCMKap6oHimoKCHMeTHnbHy^ 
UHKnoneHTiumapeoHiOTOKciiMeTHnbHyK), l-qHKnoiXKCHnoKCHKap6oHHnoKC^^ 

1-iniKnoracHnKapooHHnoKCH^ 1- nnKnoneHTiinoKCHKap6oHHnoKCH3TiinbHyK), 

l-iniKnoneHTiinKap6oHHnoKCH3TOTbHyK), l-nHKnorenTjinoKCHKap6oHHnoKCH3TTn^ 
1-iniKJiorenTHJTK ap 6oHnnoKCH3TMjibHyK) , l-MeTHjnniKnoneHTHOTap6oHHnoKCHMeTi^ 

1- MernjnniKjioneHTHnoKCHKapooraijTOKCH^ 2-Menin-l-(l- MeTHniinKnor^cHjiKapooHHnoKCH) 
nporauibHyio, 1- (l-MernjnniKnoi^KCMjmap6oHHJiOKcn) nponHnbHyro, 2- (l-MeTHjnniKnor^ciumap6oHiuioKCH) 
nponiuibHyK), 1- (ijnKnoreKciinKapooHHjioKCH) npornuibHyio, 2- (nKKJioreKcnnK ap6oHnnoKcn) rrponHjibHyio, 

2- Menm-l- (l-MeTMjnniKjioneHTMjmap6oHiuiOKCH) nporauibHyio, 1- (1-MeTHnnHKnoneHTHjiK ap6oHnnoKCH) 
nporouibHyio, 2- (l-MeTHJiiniKJioneHTiinKap6oHnjioKCM) nponiuibHyio, 1- (mnui oneHTiuiK ap 6ohhji okcm) 
nporauibHyK), 2- (uMKJioneHTnjmap6oHnjioKCH) nporainbHyK), 1- (1 -MeTiiriiniKJi oneHTTtriK ap 6ohhji okcm) 
3TMJibHyio, 1- (l-MeTMjiijnKnoneHTMJiKap6oHMjioKCM) nporouibHyio, a^aMaHTiin okcmk ap 6oHHnoKCMMeTHJibHyK) , 
anaMaHTHnKap6oHKnoKCHMeTinibiryK), 1-aAaMaHTiui okcmk ap6oHi^oKCM3TMnbHyK) H 
l-aAaMaHTMjiKap6oHMnoKCM3TMJibHyio rpynnbi; ^MKnoanKMna^KOKCMKap6oHMnoK<^aJffi^bHbIe rpynnbi, b 
Koropbix anKOKCMJibHan rpynna HMeer tojibko onnH ijHKnoanKHjibHbiM 3aMecTHTenb, HMeiomHH ot 3 ^o 10, 
npennoxTTHTejibHo ot 3 no 7, yrneponHbix aroMOB h 5mr«nonnracH moho- hjih nojminiKjiHtiecKHM, nanpHMep, 
nMKJionponHnMeTOKCMK ap 6oHMjioKCHMeriinbHyK) , nMKno6yTHjn«feTOKCMKap6oHHnoKCHMeTHnbH 

UHKn0neHTHJIMeT0KC^ap60HMJI0KCMMeTHnbH UHKnOIXKCMJIMeTOKCHK ap OOHHnOKCHMeTHJI bHyK) , 1- 

(iniioiorrponHjiMeTOKCHKapooHHJioKCM) 3THJibHyio, 1- (nHKno6yTHnMeTOKCHKap6oHHnoKCH) snuibHyK), 1- 
(nHKnoneHTHnMeTOKCMKap6oHHnoKCH) STHJibHyio h 1- (hhkji oreKCMJTMeTOKCHK ap 6oHim okcm) 3TMJibHyio 
rpynnbi; TepneHMjiKap6oHnnoKCManKMJibHbie m TepneHHnoKCHKapooHHnoKCHanKHnbHbie rpynnbi, b Koropbix 
TepneHHjibHaH rpynna - Tax an, Kan b npHBefleHHbix Bbrrae npHMepax, m npennoxrrHTenbHO HBJiHercH 
nHKjcmecKOH TepneHHjibHOH rpynnon, HanpHMep 1- (MeHTHji okcmk ap oohhtiokcm) sTHnbHyio, 1- 

(MeHTHJlKapOOHHnOKCH) 3TIDIbHyK), MCHTHn OKCMK ap6oHHnoKCHMeTHnbHyio, 

MeHTHjraap6oBMnoKCHMeTHnbHyro, 1- (3- nMHaHHnoKCHKap6oHMJioKCH) ^mnbHyK), 1- 
(3-nnHaHHnKap6oHHnoKCH) STimbHyio, 3-nHHaHHnoKCHKap6oHHnoKCHMerHnbHyH) h 

3- nMHaHMJiKap6oHMjioKCMMeTHjibHyK) rpynnbi; 5-arnaui- vum 5-^>eHHn-[KOTopbie Moryr 6biTb 3aMeineHHbiMH 
no KpaMHeii Mepe o^hmm M3 3aMecTHTeneM, onpefleneHHbix m npHBefleHHbix b KaMecree npHMepoB Bbime] 
(2-OKCO-l,3-nHOKC<uieH-4-Hn)anKHnbHbie rpynnbi, b Koropbix KajKflan M3 ajnauibHbix rpynn (Koropbie MoryT 
6biTb oflHHaKOBbiMH mjim pa3HbiMH) HMeeT ot 1 flo 6, npennoMTHTenbHO or 1 no 4 ( yrneponHbix aTOMOB, 
HanpHMep, (5-MerHn-2-OKco-l,3-nHOKconeH-4- HnjMeTHnbHyio, 
(5-4>eHHn-2K>Kco-l,3-nHOKconeH-4-Hn)MeTiinbHyK), (5- M3onponHn-2-oKco-l,3-nHOKcojieH-4-Mji) MerHjibHyio, 
(5-TpeT-6yTHJi-2-OKCO-l, 3-nHOKConeH-4>Mji)MeTHjibHyio h (5-MerHn-2-oKCo-l,3- nHOKConeH-4-Hn)3THnbHyK) 
rpynnbi; h npyrne rpynnbi, b uacTHOCTH rpynnbi, nerao y^anHeMbie In vivo, TaKHe, KaK 4>TanHnHjibHan, 
HHnaHMjibHaH h 2-okco-4,5,6, 7- TerparHnpo-l,3-6«H3nHOKConeH-4-HnbHbie rpynnbi. 
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CoeflimeHMH no HacTonmeMy Hso6peTeHHK> Moryr cyin,ecTBOBaTb b $op M e pasjnniHbix crepeoraoMepoB b 
saBMCHMOCTH ox HajnnniH acHMMerpiraecKHx yrjieponHbix aTOMOB. HacroHinee Hso6pereHHe oxBaTbisaeT 
kek oTAenfaHbie nsoMepbi [npeAnoxiTHTejibHo (2R, 4R) -H30Mep] , Tax h hx cmgch, BRxnonaH paneMiraecKHe 

CMeCH. 

CoeAHHemiH no Hacronn^eMy H3o6peTeHHK> Moryr nornomaTb sony H3 aTMOc$epbi c o6pa30BaHHeM rumpaTa 
HacTomuee H3o6peTemie oxeaTbiBaeT ramie rHApaTbi, b nacTHOCTH, ra^paTbi HCKoropbix cojiefi 
coenHHeHHH 4»opMynbi (lj. 

npeAnowHTejibHtiMH coenHHeHHHMH no HacronineMy H3o6pereHHK) hbjihiotch Te coe^MHeHMH $opMyjibi (1) h 
hx conn h cno^Hbie 3$Hpbi, b KOTopbix: a) R 1 npeACTaBJiHer roipp<Djn W immh^yio, iinnepHnHJibHyio 
Mop^ojiHHiuibHyM, THOMop^KuiHHHTibHyK) hjih raraepasHHHHbHyio rpynny, KOTopan hboihctch saMeineHHoii 
no yrjiepoHHOMy a-roMy no Kpaiteefi Mepe ohhhm H3 saMecTHTejien ( a 1 HesaMeineHHOH: hjih saMemeHHofi no 
a-roMy asora no KpaHHen Mepe ohhhm H3 saMecTHTejien p 1 , yKasaHHbie saMecrHxejiH a 1 Bbi6paHbi H3 
rpynnbi, cocroHn;eH H3 mnpoKcnrpynn, ajiKOKCHKap6oHMJioKCnppynn, HMeiomMx otI fl o6 hjih ot 8 no 18 
yrjieponHbix aTOMOB b ajncoKcnnbHOH ^acra, ajmaHOHnoKCHrpynn, HMeiomHx or 1 A o 20 yrjieponHbix 
aTOMOB, Kap6oKCH3aMen^eHHbix ajmaHonnoKCHrpynn, HMeronpix ot 3 flo 6 yrjieponHbix aTOMOB b 
ajmaHOHJibHOH Macro, Kap6aMOHJioKCKrpyim h moho- hjih nHajiKHjmap6aMOHnoKCHrpyiin, HMeiomnx 1 hjih 2 
yrjieponHbix aTOMa b a/nuinbHOH mm K£ukaoh anKHjibHon nacTH; yKasaHHbie saMecrirrejiH n 1 Bbi6paHbi H3 
rpynnbi, cocTOHmen h 3 ajiKHnbHbix rpyim, HMeioinHX 1 n o 4 yrneponHbix aTOMOB, m ^eHHnbHbix ppynn 
Koropbie hbjihiotch HesaMeineHHbiMH hjih 3aMemeHHbiMH no KpaHHefi Mepe oahhm saMeeraTOTeM' 
Bh»i 6p aHHbEM H3 rpynnbi, cocroHmeH H3 MerHJibHbix rpynn, MeTOKCHrpynn, aTOMOB <j>ropa h aTOMOB xjiopa. 

(2) R 1 npeACTaBJineT nHpponnnHHHjibHyK), mmepuniiJibHyK), Mop$ojiHHHnbHyio hjih THOMop^KmHHHnbHVK) 
rpynny, Koropan hsjihctch saMemeHHOH no yrneponHOMy a-roMy no KpaHHefir Mepe ohhhm H3 

3 aMccTHTCjiefi a 2 h HesaMeineHHofi hjih saMemeHHoft no aroMy asora no KpaflneH Mepe oahhm H3 
3aMecTHTejieH p 2 yKasaHHbie saMecrorenH tt 2 Bbi6paHbi hs rpynnbi, cocTOHin,eft hs rHnpoKCHrpynn 
ajmoKCHKapooHHjioKCHrpynn, HMeromHx or 1 A o 4 hjih ot 8 no 18 yrjieponHbix axo^on b ajmoKCHjibHOH 
xiacTH, ajiKaHOHJioKCHrpynn, HMeioinHX or 2 no 5 yrneponnbix aroMOB, anKaHOHHOKCHrpynn, HMeronmx or 10 
AO 18 yrjieponHbix aroMoe, Kap6oKCH3aMeiAeHHbix ajmaHOHJioKCurpyini, HMeromnx ot 3 no 6 yrjieponHbix 
aTOMOB b ajmaHOHHbHOH uacTH, Kap6aM0Pui0KCHrpynn h moho- hjih nnajiKHjiKapeaMOHnoKCHrpW 
HMeioinHX 1 hjih 2 yrjieponHbix aTOMa b ajiKHjibHOH hjih KajKAOH ajnuuibHOH uacTH. ' 

yKasaHHbie saMecTHTemi p 2 Bbi6panbi H3 rpynnbi, coeromneH H3 anKHjibHbix rpynn, HMeioimix 1 no 4 
yrjieponHbix aTOMOB. M 

(3) R 1 npeAcraBJiHer n^pojnnniHHjibHyio, iinnepHnHJibHyio, Mop4>ojiHHHjibHyio hjih THOMopdK>jn™ I nbHyK) 
rpynny, Koxopan hsjihctch 3aMemeHHOH no yrjieponnoMy axoMy no Kpannefi Mepe oahhm H3 
3aMecTHTeneH a 3 HesaMemeHHon hjdi 3aMemeHH0H no aroMy asora no KpaHHew Mepe ohhhm H3 
3aMecTHrejieH p 3 , yKasaHHbie saMecTHTejiH ( a 3 Bbi6paHbi H3 rpynnbi, cocro^eH H3 rHnpoKCH- 
MeroKCHKapooHHnoKCH-, 3T0KCHK ap6oHHJioKCH- , H3onponoKCHKap6oHHnoKCH-, Tper- 6y TOKCHKap6oHHjiOKCH- ' 

OKTHJIOKCHK apOOHHJIOKCH- , AeiHlJIOKCHKapSoHHJIOKCH-, r^KCaAenMJIOKCHKap6oHHHOKCH-' 

oKTaAenHnoKCHKapooHHHOKCH-, aneroKCH-, nponHOHHHOKCH-, 6yTHpnnoKCH- , eanepHjioKCH-, nHBanoHJiOKCH- ' 

AeKaHOHHOKCH-, yHAeKaHOHJIOKCH-, JiaypOHHOKCH-, MHpHCTOHJIOKCH- , naJIbMHTOHJIOKCH-, CTeapOHHOKCH-' 

cyKUHHHjiOKCH- , rjiyTapHHOKCH-, Kap6aMOHjioKCH-, N-MeTHjnt ap6aM0Hji0KCH-, N-3THjiKap6aMOHJioKCH- h n" 

N-AHMeTHJiKap6aMOHnoKCHrpynn; yKasaHHbie saMecTHTejra p 3 Bbi6paHbi hs rpymibi, cocronineH H3 
MCTHjibHOH h STHJibHOH rpynn. * 

(4) R 1 npeAcraBJiHer nnppojiHAHHHnbHyK), nHnepHHHnbHyK), hjih Mop4>QjiHHHjibHyio rpynny, Koropan 
HBJiHercH 3aMemeHH0H no yrne- ponHOMy axoMy no KpaHHen Mepe ohhhm hs saMecrirrejieH a 4 h 
HesaMeineHHOH Hjm saMemeHHOH no axoMy asoTa no KpaHHCH Mepe oahhm hs 3aMecTHTejieH p 3 , yKasaHHbie 
saMecTHTejiH a 4 Bbi6paHbi hs rpynnbi, cocroHmeH hs rnnpoKCH-, 3TOKCHKap6oHHnoKCH- 

H30npOnOKCHK ap 6oHHHOKCH- , Tper- 6yT0KCHK ap 6oHHJ10KCH- , 0KTHJI0KCHKap60HHJI0KCH-' 

reKcaAeuHnoKCHK ap6oHHnoKCH- , oKTaAenHJioKCHKap6oHHJioKCH-, AeKanoHnoKCM-, JiayponnoKCH-' 

naJIbMHTOHJIOKCH- , CTeapHJIOKCH-, CyKUHKHJIOKCH-, Kap6aM0HJIOKCH- H N, 

N-HHMeTHjmapdaMOHHOKCHrpynn; yKasaHHbie saMecmrrenH p 3 Tanne, K aK onpeAeneHHfaie Bbime. 

(5) R 1 npeACTaBJiHer 4-rTnn^KCH-2-ni^pojn^HHHnbHyK), 4-5TOKCHKap6oHHHOKCH-2-nHppojninH^ 
4-H3onponoKCHKap6oHHHOKCH-2- nHppojiHnHHHjibHyio, 4-TpeT-6yroKCHKap6oHHnoKCH-2-nHppcjn4nHHHnbHs^ * 
4-OKTHJIOKCHK ap6oHHHOKCH-2-nHppojraAHHHnbHyK), 4- * 
reKcaAein*noKCHKap6oHHnoKra^ 4^KTaAenHJioKCHKap6oHHnoKCM 
-2-nnppojiHHHHHnbHyio, 4-aAeT0KCH-2-n^pain W iHHnbHyK), 4- AeKaHonnoKCH-2-raippojiHnHHHjibHyK) 
4-naypoHH0KCH'2-mippajninHHHnbHyK), 4-MHpHCTOHHOKCH-2-nHppojndAHHHnbHyio , 4-nanbMHTOHH0KCH-2- 
iinppojnnniHHnbHyH), 4^apoHjioKCH-2-nHppojnnniHHnbHyK), 4- cyKxn^HHHOKCH-2-niippojn^nHHHnbHyK) 
4-Kap6aMOHnoKCH-2- nHppojn^HHHnbHyK), 1 -MeTHji-4-rHnp okch -2-nnppojnnnn^iiJibHyK) , 1-MeTHJi- 
4-^KCHKap6oromoKCH-2-nHppojmnHHHHbHyK), l-MeTHJi-4-H3onponoKCHK ap6oHHnoKCH 
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-2-nnppojiHflHHHJibHyiD, 1 -MerHJi-4 -rpeT- 6yroKCHKap6oimnoKCH-2-iiHppojiH^ 1-Menwi4- 
OKTiinoKCHKap6oHimoKCM-2-niippoiiH^HHiinbHyio f 1 -Menui- 4 

reKca/4eqHnoKCHKap6oHHn^KCH-2-nH^ , l-Menui-4- 

OKTa^ei^OKCimap6oHHnoKCH-2-nHppojiiTOiHiOT l-Menin-4-^eTOKCH- 2-j^pojinnHHHnbHyio, 

l-MerHn-4-fleKaHOHnoKCH-2-iiH^^ 1- MeTHn-4-naypoHnoKCH-2-iiHppGJiH^ 

l-MeTMji-4-MnpHCTonnoKCH- 2-raipparawiHK7ibHyK) ( l-MeTHn^nani^TOHnoKCH-2-iiHppo^ 
l-MeTm-4nrreapoimoKCH-2-iii^^ hjih l-Menm-4- cyKi9mHnoKCH-2-iiHppojiiOTnDOTi^ 

rpyimy. 



(6) R 1 npeACTaejiHeT 4-ra^KCM-2-nHpp(OTiTOiHKntH^ r 4- 3TOKCHKap6oHHnoKCM-2-iiHppcj^^ 
4-Tper-6yTOKCHKap6oHHjioKCM- 2-nHppojnin < HHHjibHyio, 4^KTMnoKC^ap6oromoKCH-2-nMpponiraHHim 
4-r«Kca^eij^oKCMKap6oHHnoKCM-2-nMppojiM^^^ 4- 

OKTa^ei^oKCHKap6oHHnoKCH-2-nHppojiimi^^ 4-neKaHOHnoKCH-2- nMpponw^nHMjibHyio, 

4-JiaypownoKCH-2-roippojiMAMHimbHyio > 4-mhphctoiuiokch- 2-imppojinjjMjjHjibHyio! 

4-nanb^TOPmoKCM-2-iiHppojiH«HHMjifc«yK), 4KrreapoMnoKCH-2-roippojTHm^Himb t HyK), 
l-Menui-4-rMApoKCH-2- mippojiM.ra^HHnbHyio, l-MeTHn-4-3TOKCHKap6oHHnoKCH-2-n^ 
l-MeTHJi-4-Tper-6yTOKcmiap6oHHjioKCM-2-nHppoji^^ 
!-MeTiiji-4^KTHnoKCHKap6oHHnoKCH-2-i^ l-Menui-4- 
reKcaAeJ4HjioKCHKapooHHjioKCH-2-j^^ l-Mernn-4- 

OKTaAeuHjioKCMKap6oHHnoKCM-2-nMpponiimm^ l-Mentn-4- AeKaHoiinoKCH-2-iT^pojiM^immbHyio, 

l-MeTHji-4-jiaypomioKCH-2- nMpporawmMjibHyio, l-MerHn-4-MHpHCTOHnoKCH-2-nHppajn^ l' 

Merim-4-najifaMKTOHnoKCH-2-iiHppojii^^ mm l-Menui-4- creapoHnoKCH-2-imppojiHnHHiOTLHyK) 

rpyimy. 

(7) R 1 npeAcraBJi^er 4-i-HnpoKCH-2-iiHppGJiHj^^ 4- AeKaHoimoKCH-2-nHppojiiminmjiwiyK), 
4-naypoimoKCH-2-nHppojniAraiiJihHyK> 4-MHpHcroHnoKcn-2-iiHppojiHAHB^^ 4- 
najibi^ToitaoKCH-2-nMppQjiM^mmjifaHyio, 4KrreapoHJio K CH-2- iinppajninHHHnbHyK), 
l-MeTHn-4-rirajx>KCH-2-iB^ l-Menui- 4-AeKaHoimoKCH-2-nHppojiH ; mHimfcHyK)! 
l-Meran-4-jiaypoHnoKCH-2- j^ponnninmribHyio, !-MeTHn-4-MHpHCTOHnoKCH-2-iiHpp^ 1- 
MeTHn^-najifaMMTOHjrioKCH-2-iiHppQj^^ itrm l-Mentn-4- CTeapoimoKCH-2-nMppojiimHHHnbHyK) 
rpynny. 

(8) R 2a h R 2b , omraaKOBbie hjih orjiiraaionmecji npyr ot npyra, npeflCTaBJWioT KajsnbiH a-roM sonppona, 
MenuibHyK) rpynny, MeTOKCurpynny, a-roM $ropa, a*roM xnopa, a-roM 6poMa, imaHorpynny mm HHTporpynny 
h R 2c npencTajanHeT aTOM Bonppo/^a. 

(9) R 2a h R 2b , OAHHaKOBbie hjih orjiiraaronmecH npyr ot npyra, npencraaJiHioT KajKHMH a-roM sonopofla, 

MenmfaHyK) rpynny, MeroKCMrpynny, aTOM $Topa, a-roM xnopa hjih btom 6poMa h R 2c roencTaBjraer a-roM 
Bonppojja. 

(10) R 2a h R 2b , onwHaKOBbie hjih OTjnraaronmecH npyr ot npyra, npeACTaajiniOT Kaa^bm aTOM sonppona, 
aTOM $Topa Hjm aTOM xnopa h R 2c npencTaBJineT aTOM Bonppojja. 

(11) R 2a npencTaariHeT a-roM (Jrropa h R 2b h R 2c o6a npeflCTaBJisnoT aTOMbi Bonppona. 

(12) R 3a , R 3b h R 3c onimaKOBbie hjih oTmraaionmecH npyr ot mpyra, npencraBJinioT KajKflbiH aTOM 
eonopona, anKHJibHyio rpynny, MMeiomyio or 1 no 4 yrjiepomibix aTOMOB, ranoreH3aMenj;eHHyio anKHjibHyro 
rpynny, HMeiornyio 1 hjih 2 yrjieponHbix aTOMa, ajiKeHHJibHyio rpynny, HMaomyio 3 hjih 4 yrjieponHbix 
aTOMa, arnonmjibHyK) rpynny, HMeiornyio 3 Hjm 4 yrjieponHbix a-roMa, rnnpoKCHrpyimy, anKOKCHrpyimy, 
HMeiomyro ot 1 no 4 yrjieponHbix a-roMOB, ranorasaMeineHHyio anKOKCHrpynny, HMeiornyio 1 hjih 2 
yrjieponHbix aTOMa, araoKCHKap6oHHJibHyK> rpyimy, HMesomyio or 1 no 4 yrjieponHbix a-roMOB b 
axmoKCHJibHOH xiacTH, anKaHOHjioKcnrpynny, HMeiomyio ot 2 no 5 yrjieponHbix aTOMOB, Kap6aMOHnbHyio 
rpynny, moho- Mini £HajmHjiKap6aMOHJibHyio rpynny, HMeiornyio 1 hjih 2 yrjieponHbix a-roMa b ajnouibHOH 
Hjm KaxnpH amuuibHOH Macro, aTOM ranoreHa, imaHorpynny, HHTporpynny hjih <j>eHHjibHyio rpynny, 
KOTopan HBJiHercH HesaMerueHHOH hhh saMememiOH no KpaHHen Mepe ohhhm H3 3aMecTHrejieH y \ 
onpeAejieHHbix mime, h R 3d npeflCTaajiHeT aTOM sonppofla; yKasaHHbie saMecTHTejni / Bbi6panbi h 3 
rpynnbi, cocromneH H3 MernjibHOH, 3THJibH0H, mctokch- h aroKCHrpynn h aTOMOB rajioreHa. 

(13) R 3a , R 3b h R 3c , onHHaKOBbie Hjm OTjnraaionmecH npyr ot npyra, npenCTaBJiHioT KajK^bm aTOM 
BoflopoAa, MerHjibHyio hjih STiuibHyio rpynny, $rop- hhh xnop3aMen;eHHyio anKHnbnyio rpynny, HMeion^io l 
hjih 2 yrjieponHbix aTOMa, ajumnbHyK) rpynny, nponaprnnbHyK) rpynny, rHnpoKCHrpynny, MeroKCHrpynny, 
3T0KCHrpynny, $rop-MeTOKCHrpynny t nH$TopMeroKCMrpyraiy, xnopMeroKCHrpynny, 2-4>rop-3TOKCHrpynny, 
2- xnoparoKciirpynny. mctokchk ap 6ohhji bHyio rpynny, stokchk ap 6ohhji bHyio rpynny, ajncaHOHnoKcnrpynny! 
HMeiomyio 2 hjih 3 yrjieponHbix a-roMa, Kap6aM0HJibHyio rpynny, MernnK ap 6 aMOHJi bHyio rpynny! 
n^eTHjmap6aM0HjibHyio rpynny, a-roM $Topa, aTOM xnopa, aTOM 6poMa, imaHorpynny, HHTporpynny hjih 
$eHHnbHyio rpynny, Koropan hbjihctch He3aMen;eHH0H hjih 3 aMeineHHoii no KpaHHen Mepe odhhm h3 
3aMecTHTejieH y 2 , onpeAeneHHfaix hhrc, h R 3d npencTaBJiHeT aTOM BOflopoAa; yKa3annbie 
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3aMecTHTejiH 2 Bbi6paHbi H3 rpynnbi, cocroHineH H3 MenmbHOH h MeTOKCHrpynn h rtomob $ropa h xnopa. 

(14) R 3a , R 3b h R 3c onHHaKOBbie larni OTJnraaiorajiecH npyr ot npyra, rrpencTaBJiHioT KaacnbiH aTOM 
Bonopona, MenuibHyio rpynny, OTiuihHyio rpynny, <J>TopMeTHJibHyio rpynny, TpHcJrropMeTMnbHyio rpynny, 
xnopMeTMjihHyio rpynny, rianpoKCHrpynny, MeroKCHrpyrmy , OTOKCHrpyrmy, 4>ropMeTOKcaarpynny f 
AM(J)TopMeTOKciirpynny, 2-<Jm)p-3T0KCMrpynny, aroM $ropa, aTOM xnopa, a-roM 6poMa, nwaHorpynny, 
KapgaMOHjibHyH) rpynny hjih <J>eHHJibHyK> rpynny h R 3d npe^cTaBJiHer aTOM Bonopona. 

(15) R 3a h R 3b , onHHaKOBbie hjih OTjnraaK>nmecH npyr ot npyra, iipencTaRJiHioT KamnbiH aTOM Bonopona, 
MemribHyfo rpynny, rHnpoKCHrpynny, MeroKCHrpynny, OTOKCHrpynny, ^TOpMeroKCHrpynny, 
nH4nropMeTOKCHTpynny, a-roM cjrropa, a-roM xnopa, a-roM 6poMa hjih UHaHorpyrmy h R 3c h R 3d o6a 
npe^CTaBJiHiOT aTOMbi Bonopona. 

(16) R 3a h R 3b , onHHaKOBbie hjih OTjinxiaioinHecH npyr ot npyra, npencraajiHioT KSUKnbn* aTOM Bonopona, 
MeroKCMrpyrary hjih a-roM 4>ropa h R 3c h R 3d o6a npe^CTaBJiHKxr aTOMbi Bonopona. 

(17) A npencTaBJiHer onHHapHyio caH3b hjih arxKHJieHOByio rpynny, HMeionryio or 1 no 4 yrneponHbix 
aroMOB (18) A npeflCTaBJiHeT onHHapHyio carab, MCTHJieHOByio rpynny, OTiuieHOByio rpynny hjih 
TpHMerHJieHOByio rpynny. 

(19) A npencTaariHeT onHHapHyio cBH3b MeTHJieHOByio rpynny hjih 9THJieHOByio rpynny. 

(20) A npe^cTaBJiHer 3THjieHOByio rpynny. 

M3 onHcaHHbix Bbnne coenHHeHHH, npennoMTHrejibHbiMH hbjihiotch tc coenHHeHHH , b Koropbix R 1 , - 
TaKOH, KaK onpeneneHo b jhooom H3 nyHKTOB (l)-(7), R 2a , R 2b h R 2c - Tarae, Kan orn^neneHbi b jhooom H3 
nyHKTOB (8)-(H), R 3a , R 3b . R 3c h R 3d - Tarae, KaK onpeneneHbi b jiio6om H3 nyHKTOB (12)-(16), h A - 
TaKOH, Ran onpeneneH b jhooom hs nyHKTOB (17)-(20). Bonee npennoHTHTenbHbiMH coenHHeHMHMH hbjihiotch 
cneAyronme: (21) CoenHHeHHH (JwpMyjibi (1) h hx cojih h cjiomnbie a^npbi, b KOTopbix: R 1 npencTaanHer 

nHppOJmRHHHJIbHyiO, nHnepHniUIbHyiO, MOp^QJIHHMJIbHyiO, THOMOp<}>OJIHHHnbHyiO HJIH IIHnepa3HHHJIbHyK> 

rpynny, Koropan HBJiHercH 3aMemeHHOH no yraeponHOMy aTOMy no KpaHHen Mepe o^hhm h3 
saMecTHTejieH a 1 He3aMeineHH0H hhh 3aMen;eHH0H no a-roMy a3ora no KpaHHen Mepe ohhhm h3 
3aMecTHTejieH p l , onpeneneHHbix Bbnne; R 2a h R 2b , onHHaKOBbie hjih OTjnraaK>nmecH npyr or npyra, 
npencraanniOT KaasnbiH aTOM Bonppon,a, MeTHjibnyK) rpynny, MeroKCHrpyniry, a-roM (frropa, a-roM xnopa, 
aTOM 6poMa, UHaHorpyimy hjih HMTporpynny h R 2c npencTaBJiHer aTOM Bonopona; R 3a , R 3b M R 3c , 
onHHaKOBbie hjih oTjnraaronmecH npyr ot npyra, rxpencraajraoT Kaasnbifi aTOM Bonopona, ajntHjibHyio 
rpynny, HMeiomyio ot1«o4 yrneponHbix aTOMOB, ranoreraaMenieHHyio arcKiuibHyio rpynny, HMeionryio 1 hjih 
2 yrneponHbix a-roMa, ajiKeHHjibHyio rpynny, HMaomyK) 3 hjih 4 yrneponHbix a-roMa, anKHHroibHyio rpymry, 
HMeronryro 3 hjih 4 yrneponHbix a-roMa, rHnpoKCHrpynny, ajiKOKCHrpyimy, HMeionryio or 1 no 4 yrneponHbix 
aTOMOB, ranoreH3aMen;eHHyK) ajraoKCHrpynny, HMeionryio 1 hjih 2 yrneponHbix aTOMa, 
ajiKOKCHKap6oHHjibHyio rpynny, HMeionryio or 1 no 4 yrneponHbix aTOMOB b anKOKcnnbHOH nacm! 
ajmaHOHnoKCHrpyimy, HMeioinyio or 2 flo 5 yrneponHbix aTOMOB, Kap6aMOHnbHyio rpynny, moho- hjih 
AHajiKHJiKap6aMOHnbHyio rpynny, HMeionryio 1 hjih 2 yrneponHbix aroMa b anKMjibHOH hjih KajKnpn 
anKHnbHOH tiacTH, a-roM ranoreHa, HHaHorpynny, HHTporpynny hjih 4>eHHJibHyio rpynny, Ko-ropan srajiHercH 
He3aMen;eHHOH hjih 3aMemeHH0H no KpaHHefi Mepe ohhhm H3 3aMecTHTeneH /, onpeflenemibix Bbnne, h 

R3d npeAcraBjiHeT aTOM Bonopona; h A npencraBJiHer onHHapHyio cBH3b hjih anKHneHOByro rpynny, 
HMeionryio ot 1 no 4 yrneponHbix aTOMOB. 

(22) CoenHHeHHH $opMynbi (1) h hx conn h cnoxHbie 3$Hpw, b Koropbix: R 1 npeAcraBJiHer 
nHpponHnHHHnbHyio, nHnepHniinbHyio, Mop<j)OjniHHjibHyio hhh THOMop^ojnmHJibHyio rpynny, KOTopan 
HBJiHercH 3aMeineHH0H no yrjieponHOMy a-roMy no KpaHHen Mepe onHHM H3 3aMecTHTeneH a 2 h 
He3aMen^eHH0H hjih 3aMen;enH0H no a-roMy a30Ta no KpaHHen Mepe ohhhm H3 3aMecTHTejieH p 2 , 
onpe^eneHHbix Bbnne; R 2a h R 2b , onHHaKOBbie hhh OTjomaiomHecH npyr ot npyra, iipencraBjinioT Kax^bra 
aTOM B0flopo«a, MenuibHyio rpynny, MeTOKcwrpynny, aTOM $Topa, aTOM xnopa, aTOM 6poMa, UHaHorpynny 
hjih HHTporpynny h R 2c npeAcraBJiHer aTOM BOAopofla; R 3a , R 3b h R 3c , onHHaKOBbie Hjm OTraniaromHecH 
npyr ot npyra, npencTaBjinioT KaK^bra aTOM Bonopona, anKHnbHyio rpynny, HMeionryio ot 1 no 4 
yrneponHbix aTOMOB, ranoreH3aMen*eHHyio anKHnbHyio rpynny, HMetonryio 1 hjih 2 yrneponHbix a-roMa, 
anKeHHnbHyio rpynny, HMeionryio 3 hjih 4 yrneponHbix aTOMa, ajiKHmuibHyio rpynny, HMeionryio 3 hjih 4 
yrneponHbix aTOMa, ranpoKCHrpynny, ajmoKCHrpyrmy, HMeionryio or 1 np 4 yrneponHbix aTOMOB, 
rajioreH3aMemeHHyio ajnsoKCHrpymry, HMeionryio 1 Hjm 2 yrnepoAHbix a-roMa, anKOKCHK ap6oHHnbHyio 
rpynny, HMeionryio ot 1 no 4 yrneponHbix aTOMOB b ajiKOKciuibHOH ^acTH, anKaHOHnoKCHrpynny, HMeionryio 
ot 2 ao 5 yrneponHbix aTOMOB, Kap6aMOHnbHyio rpynny, moho- hjih nHajnuumap6aM0HnbHyio rpynny, 
HMeionryio 1 hhh 2 yrneponHbix aTOMa b anKHnbHOH hhh Kam^on amambHOH ^acTH, a-roM ranoreHa, 
nHaHorpynny, HHTporpynny hjih <j>eHimbHyio rpynny, Ko-ropan HBJiHercH He3aMen;eHH0H hjih 3aMemeHHOH, 
no KpaHHen Mepe ohhhm H3 aaMecTHTenefl y 1 , onpefleneHHbix Bbnne, h R 3d npeACTaBJiHer aTOM 
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Bonppona; h A npencTaBHHeT onHHapHyio CBH3b hjih anKwneHOByio rpyimy, HMeiomyio or 1 no 4 yrneponHbix 

aTOMOB. 

(23) Coe^HHeHHH 4>opMyjibi (1) h hx cqjth h cnoamtie 3$npbi b Koropbix: R 1 npencTaBHHeT 
imppojiHRHHHnbHyio, mniepraniJibHyio, Mop^xxmnmnbHyio hjih THOMop^annHiuibHyK) rpyimy, Koropan 
hbtihctch 3aMen;eHHofl no yrjieponHOMy a-roMy no KpairaeH Mepe ohhhm H3 3aMecnrreneM a 3 h 
He3aMemeHHoii hjih 3aMemeHH0H no aroMy a3ora no KpaHHen Mepe ohhhm H3 3aMecTHTCjieH p 3 , 
oiipeneneHHbix Bbime; R 2a h R 2b , onHHaKOBbie hjih OTJoraawmHecH npyr ot npyra, npeAcraBHHiOT KajKHbiii 
aTOM Bonppona, MeTHJibHyio rpynny, MeroKCHrpyimy, aTOM <j>ropa, a-roM xnopa hjih aTOM 6poMa h R 2c , 
npeflCTaBjraeT aTOM Bonppona; R 3a , R 3b h R 3c onHHaKOBbie hjih OTjnraaiomHecH npyr or npyra, 
npencraBHHioT Kaxnbifi aTOM Bonppona, MeTHJibHyio hjih sTHHbHyjo rpynny, $Top- hjih xnop3aMen;eHHyio 
ajiKHJibHyK) rpynny, HMeromyio 1 hjih 2 yrneponHbix a-roMa, ajunuibHyio rpynny. nponapnuibHyro rpynny, 
rHnpoKCHrpyimy, MeTOKcnrpynny, sTOKCHrpynny, 4>TopMeTOKCHrpynny, mi^rropMeTOKCHrpyimy! 
xnopMeTOKCHrpynny, 2-<}>Top3TOKCH-rpynny, 2- xnopsTOKCHrpyimy, mctokchk ap 6oHHjibHyio rpynny! 
3T0KCHK ap6oHHJibHyK> rpynny, ajmaHOHjiOKCHrpynny, HMeiomyio 2 hjih 3 yrneponHbix aTOMa, 
Kap6aMOHjibHyio rpynny, MenuiK ap 6 aMOHjibHyio rpynny, miMeTHjncap6aMOHjibHyH) rpynny, aroM <j>ropa! 
aTOM xnopa, axoM 6poMa, uHaHorpynny, HHTporpyimy hjih 4>eHHJibHyio rpynny, Koropan HBJiHercH 
HeaaMememioH hjih 3aMemeHH0H no KpaHHen Mepe ohhhm H3 saMecTHTeneH y 2 onpen,eneHHbix Bbnne, h 
R3d npencraBJiHer aTOM Bonppona; h A npencraaJiHer onHHapHyio CBH3b, MerojieHOByK) rpynny, 
STHJieHOByio rpynny hjih TpHMenuieHOByio rpynny. 

(24) CoenHHeHHH (JwpMyjibi (1) h hx cojra h cnoxHbie ^rrpni b Koropbix: R 1 npe«craBJiHeT 
nnppojiHnHHHJibHyK), nHnepHHHHbHyio hjih Mop4>ojraHHJibHyio rpynny, KOTopan Hennercst 3aMemeHHOH no 
yrjieponHOMy a-roMy no KpaHHeft Mepe ohhhm H3 saMecTHTejieii a 4 h He3aMeineHHOH hjih saMeineHHOH no 
aTOMy a30Ta no KpaHHen Mepe ohhhm H3 3aMecTHTejieH p 3 onpeneneHHbix Bbnne; R 2a h R 2b r onHHaKOBbie 
hjih oTjnraaioinHecH npyr ot npyra, npe^craBjmioT KajKHbiw aTOM Bonppona, aTOM $Topa hjih aTOM xnopa 
h R 2c iipencraBJiHeT aTOM Bonppona; R 3a , R 3b h R 3c , onHHaKOBbie hjih OTjnraaioinHecH npyr or npyra, 
npencTaaJiHioT Ka^biH a-roM Bonppona, MeTHJibHyio rpynny, STHjibHyio rpynny, (JrropMerHJibHyio rpynny, 
Tpw4)TopMeTHJibHyio rpynny, xnopMenuibHyio rpynny, rnnpoKcanpynny, MeroKCHrpynny, sTOKCHrpynnyi 
4»ropMeTOKCHrpynny, HH^pMeroKCHrpyiiny, 2^Top3TOKcm^yimy, a-roM $ropa, a-roM xnopa, axoM 6poMa! 
nnaHorpynny, k ap6aMOHJibHyK) rpynny hjih $eHHJibHyio rpynny h R 3d iipencTaBjmer aTOM Bonppona; h A 
npencTaBHHeT onHHapHyio csnsb, MerHneHOByio rpynny, sTuneHOByio rpynny hhh TpHMeTHjieHOByro rpynny. 

(25) CoenHHeHHH <J>opMyjibi (1) h hx cojih h cjiojKHbie 3$npbi b Koropbix: R 1 iipencTaBJiHer 

4-rHHpOKCH-2-nHppOJIHHHHHnbHyiO, 4-3T0KCHK ap6oHHJIOKCH -2-HHppOJIHJ^HHHJIbHyiO, 

4-H3onponoKCHKap6oHHJioKCH- 2-nnppojiHffiHHHJibHyK), 4-TpeT-6yTOKCHKap6oHHHOKCH-2-in^ 
4-oKTHJioKciraap6oHHJioKCH-2-nHppajiHnHHHH 4-racaneijHnoKCJiKap6Wno 

4-oKTaAenHJioKCHKap6oHHji-OKCH- 2-nHppojmnHHHjibHyK), 4-^eTOKCH-2-nHppojnwmimbHyio, 4- 
AeKaHOHHOKCH-2-nHppojiHnHHHnbHyio, 4-jiaypoHjioKCM>2-nHppojiH^HHHjibHyio, 

4-MHpHCTOHHOKCii-2-nHppojnwiHimbHyH), 4-najibMHT0Hji0KCH-2- nnppojmnimHjibHyK) 

4wapOimOKCH-2-IIHppOJIHAHHimbHyiO, 4-CyKnHHHHOKCH- 2-IIHppOJIHnHHHJIbHyK)! 

4-Kap6aMoimoKCH-2-nHppojiHnimHjibHyK), l-MeTHn-4-rMnpoKCH-2-iiHppanH^ 

l-MeTHJI-4-3T0KCHKap60HHJI0KCH -2-IlHppOJIH^HHHJIbHyiO, l-MeTHji-4-H3onponoKCHKap6oHHnoKCH-2- 

nnppojiHHHHHjibHyio, l-MeTHn-4-TpeT-6yTOKCHKap6oHHnoKCH-2- nnppojiHnHHHJibHyH), 

l-MeTMH-4-OKTHjioKCJiKap6oHHnoKCH-2-nHppcjmnjm 

l-MeTHn-4-reKcaj^enHJiOKCHK ap6oHHnoKCOT-2-nHppotJiHHHHHJibHyK>, 

l-MeTHJTI-4-OKTaJ4eiIHJIOKCHKap60HIlJIOKCH-2-nHppOJI^^ 

l-MeTHH-4-^eroKCH-2-iiHppcjnnnmHH l-MeTHJi-4- W eKaHOHjioKCH- 2-nHppcjiHniraHnbHyH>, 

l-MeO^-4-JiaypOIOTOKCM-2-nHpp l-MeTHJI-4-MHpHCTOHJIOKCH-2-IIHppOJIHnHH^ 1- 

MeTHH-4-nanbMHTOHHOKCH-2-nHppojnanHHH^ l-MerHH^KrreapoHnoKCM^-nHppojmnin^ ' hjih 

l-MeTMJi-4K:yKin4HHJioKCH" 2-roippojiHnHHMnbHyio rpynny. 

R 2a jj R 2b f onHHaKOBbie mm OTJintiaionmecH npyr or npyra, npe^CTaBJimoT KaxnbiH axoM BOAopo^a, a-roM 
4>ropa hhh aTOM xnopa h R 2c npeflCTaBHHer a-roM Bo^opo^a. 

R 3a H R 3b onHHaKOBbie hhh oTjnmaiomiiecH npyr ot npyra, npeAcraBJiHioT Ka^biH a-roM Bonppona, 
MeTHJibHyio rpynny, rwnpoKCHipynny, MeTOKCHrpynny, 3TOKCHrpynny, ^ropMeTOKCHrpynny' 
HH^pMeTOKCHrpynny, aTOM (Jnropa, a-roM xnopa, a-roM 6poMa hhh iniaHorpynny h R 3c h R 3d 0 6a 
npeflCTaBJiHK)T aTOMbi BOAopo^a; h A npeflCTaBJiHeT onHHapHyio cBH3b, MeTHHeHosyio rpynny hhh 
3THHeH0ByK) rpynny. 

(26) CoenHHeHHH $opMynbi (1) h hx conn h cnomHbie 3^npbi b Koropbix: R 1 npeACTaBjineT 

4-rHHpOKCM-2-nHppOHHnHHHHbHyK>, 4-3TOKCfflKap6^HHH0KCH-2-nHppOHHHin^HJn^HyK) , 

4-TpeT-6yT0KCHKap60HHH0KCH-2- nHppQHHHHHHHbHyH), 4^KTHHOKCHKap6oHHnOKCM-2-nHppOJfflnHHHHbH , 

4- reKcan < eininoKCHKap6V)HHnoKCH- 

4^KTaAenHHOKcimap6oHHHOKCH-2-nHppojnnn^^ 4-^eK aHOHHOKCH-2- nnppojnnn^HHnbHyK), 
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4-JiaypoimoKCM-2-iiHppcuiiwui*inbHyio, 4-mhphctohjiokch -2-imppojinniiHiEnbHyK), 

4-najiHMHTOi^oKCH-2-ni^pojiHninnmbHy^ 4KrreapoiinoKCH-2-mippojiHniiHH^ l-KieTHn-4-rHjnx)KCH-2- 

iinppojiMninmttbHyK), 1 -MeTMJi-4- stokchk ap 6oHHnoKCH-2"iiHppocriiwiHitribHyK) , 

1 -Menui-4-TpeT- 6y tokcmk ap 6oHHnoKcw-2-iiHppojiHnHHHJi hnyio , 

1 -Merwn -4-ok ran okchk ap 6ohhji 0KCH-2-iiHppciJiHnHHHnbHyEo, l-Menm-4- 

reKcaneujinoKCiiKapDOHimoKCSi-2-i^^ l-MeTHJi-4- 

OKTa^eixtmoKCi^ap6oHMjioKCM-2-nHppojiM^HH^ l-Mernn-4- fleKaHOimoKCH-2-iiHppojiHRHinuihHyK), 

!-Menui-4-naypoHJioKCH-2- iTHppojiiinHHiinbHyio, l-MerHn-4-MHpHcroHnoKCH-2-iiHppaj^^ 1- 
Merim-4-nanbMMTOHJioKCH-2-nHppojiiOTiH^ rom l-Menui-4- crreapoHnoKcii-2-iiHppojiHjpiHitribHyK) 

rpynny; R 2a npencraBJineT aTOM (Jrropa h R 2b h R 2c o6a npencTaBJiHiOT aTOMbi eonppona; R 3a h R 3b , 
o^MHaKOBbie kjik OTjnraaioiniiecH npyr or npyra, npe^cTaBnmoT Kaxn,bin aTOM Bonppo;ja, MeTOKCMrpynny 
mm aTOM (j>ropa m R 3c h R 3d o6a iipencTaBJiHioT aTOMbi Bonopon,a; h A npenCTaBjiHer 3THJieHOByio rpynny. 

(27) CoejmneHMH $opMyjibi (1) h hx cojih h cnoKHbie 3<J)Hpbi b Koropbix; R 1 iipencraBJiHer 
4-PHnpOKCW-2-nHppQnHnHBjmbHyK) t 4-neKaH0Hji0KCH -2-raippojiHniTHHnbHyio, 

4-jiaypoimoKcii-2-nHppojiHnHHHnbHyK) > 4- MHpHCToimoKCH-2-nHppojiHnimimbHyro 

4-naribi^TOiir[OKCH-2-nHppojn^raiKnbHyK>, 4-<rreapoHnoKCH-2-raippojiHnHimnbHyK), 

l-Merim-4-rHnpOKCH-2-roippojiHniiHiOTbH3TO l-MeTMJi-4-n,eKaHOHjioKCH-2-mippaj^^ 1 -Menui- 4 

-jiaypojtfioKCH-2-iiHppojiiTOm l-Meroui-4- Mi^MCTOHnoKCH-2— iiwppojii^HHiinbi^io , 

l-Meritri-4-narib t MHTOiinoKcw-2- nMpponHnHHunbHyio mm l-MerHn-4-<rreapoHnoKCJi-2-iiHppcjiHn*n^ 
rpynny: R 2a npencTaBjineT aroM 4>ropa m R 2b h R 2c o6a npencTaBJiHiOT axoMbi sonppona; R 3a h R 3b , 
onmiaKOBbie hjih orjiiraaioiniiecH #pyr ot npyra, iipencTaHJiHiOT Ka?KnbiH aTOM Bonppona, MeroKCwrpynny 
hjth axoM 4>Topa h R 3c h R 3d o6a rrpencraBjiHiOT aTOMbi Bonppona; h A npenCTaBjiHer 3*rnneHOByio rpynny. 

KoHKpeTHbiMM npHMepaMH HeKOTopbix coenimeHHH no HacTOHn;eMy H3o6pereHMio hbjihiotch coenHHeHHH 
4>opMyjibi (I-l): R 3a R 3b B BbimenpuBe^eHHon <}>opMyjie 3 aMemaionmMii rpynnaMn 



Za 

R • Vs ,_ 3c 



hbjihiotch rpynnbi, onpe^ejieHHbie b Taojinne 1. B Ta6jnme ncnojib30BaHbi cjienyiomMe 
coKpameHHH: Ac:AneTiui Adp: An.Hnojui Boc: Tper- By tokcmk ap6oHHji Bu: Tper-ByTiui Bur: ByTupiin iBur: 
M3o6yTHpnn Bz: Eeromi Dc: JJenHJi Dec: HeKaHOHJi Dod: flo^eimjr Et: 3thji Glu: TnyTapiui Hep: 
renraHOHJi Hex: TeKcaHOHn Hpd: renTan,enHJi Hxd: reKcaneniui Lau: JTaypoim Mai: Majioraui Me: 
Meraji Mor: Mop^KXJiHHitri Myr: MMpncTOnn Non: HoHaHOHJi Oc: Okthji Ocd: OKTaneinin Oct 
OKTaHonn Pal: FlajibMHTOHn Pnd: neHTa^eimji Ph: Oemui Pip: IlraiepHnHn Ptr: 
riHnepa3HHHji Piv:rinBajiomi Pr: nponnn iPr: M3onponmi Prp: nponMomtn Pyr: IlHppojiHnHHiui Ste: 
CTeapoHji Sue: CyKUHHun Ttd: Terpa^ennji Trd: TpH^euHJi Tmor: TnoMOp<JxxriirawjT Und: YH^eiraji Vai: 
Bajieproi Ifo nepeMMcneHHbix Bbiine coenHHeHHH npennoxrrwTejibHbiMH hbjihiotch coerj^raeHHH NN 1, 2, 7, 8, 
12, 17, 19, 22, 26, 28, 34, 37, 44, 46, 67, 77, 81, 114, 118, 125, 126, 152, 154, 159, 162,' 196, 
198, 202, 203, 204, 224, 225, 226, 227, 230, 234, 236, 240, 246, 250, 252, 266, 267, 268, 284, 285, 
286 h 359, a 6anee npennoMTHTejibHbiMH - coenHHeHHH NN 1, 7, 17, 19, 22, 28, 67, 77, 81, 114, 118, 
125, 126, 152, 154, 159, 162, 196, 198, 202, 204, 224, 226, 230, 234, 236, 240, 250, 252, 266/ 267* 
268, 284, 285, 286 h 359. 

Erne 6onee npennoxrrirrenbHBiMH coenHHeHHHMH hbjihiotch coenHHeHHH NN 1, 7, 17, 19, 22, 67, 77, 81, 114, 
118, 125, 126, 152, 154, 159, 162, 196, 198, 202, 204, 226, 236 H 266. 

Han6ojree npennoOTMTejibHbiMH hbjihiotch coenHHeHHH NN: 1. 2-{ 2-[4-4m>p-2-(2-4>eHHji3THJi)$eHOKCHl 
3THJi}-4-rHnpoKCH- l-MeTHjnnqjpQjninHH; 7. 2-{2-!4-0>rop-2-(2-4»eHHn»TiDi)$eHOKCHl 

3THn)-4-rHnpoKCiinHppojn^raH; 17. 2 -{2-[4 -(Drop- 2- (2-$eHnn3Tiui) $eH0KCHl3Tnn}-4- 
naypoiuntcH-l-MeTHjniHppcjmnHH; 22. 2-[2-[4-OTop-2- (2-<J>eHnn3THji) ^chokch} 3THn]-l-Menur- 
4K;yKnHHHnoKCHnHpponHnHH; 67. 2-[2- [4-Orop-2-(2- (3. 

MeTOKCH(^HIUl)3THJl](J)eH0KCHl3THnl-4-rHnpOKCII 77. 2-[2-{-0TOp-2-(2- (3- 

MeroKCM(J>eHHJi)3TMJi] 4^ OK< ^] 3 THn}^-naypoHJioKCH-l-Meriinroippoj^^ 81. 

2-[2-{4-Orop-2-[2-(3-MeT0KCH(J)eHHJi) 3ntri]<j>eH0KCH] 3THn]-l-MerHn-4^yKiniHHnoKCHnHppojra^^ 114. 
2-[2-{4-OTop-2-|2-(4-4>Top$eHHJi) 3Tiinl4>eHOKCM]3THJi] -4-rHn^pOKCH-l-MeTHTniHppojiHnHH; 118. 2- 
l2-{4-Orop-2-[2- (4-4>Top$eHHn) sthji] $eH0KCHj3THJil -4-rnnpoKcmiHppojiH^HH ; 125. 2-(2-{ -0>rop-2-(2- 
(4-4»Top4ieHHJi) 3TKJI] 4^ OKra l 3 Tiial-l-MeTiOT-4-nanbMHTOHjioKCHnHpp 126. 2 -[2 -{4 -OTOp- 2 

-|2- (4-4>rop4)eHHji) 3THJI) 4 )eHOK <^]3T^-l-MeTiHn-4-cyKiraHHnoKCi^^ 152. 2 -[2-{4 -Orop- 2- 

(2- (4n)m)p-3-MeTOKCH4>eHHji)3THn] 4 >eH0KCH l^mi] -4-rnnpOKCH-l-MeTiuixiHppojiHn^ 154. 
2-(2-{4-C>Top-2-I2-(4-4>Top-3-MeTOKCH$eHPin)3Tiiml $eH0KCHl 3TMJI] -4-r*9n»KCinnippojninHH; 159. 2-|2-{ 
4-<I>T0p-2-(2- (4-$Top-3-MeTOKCH4»eHHJi) 3thjiJ ^eHOKcn} 3THJi}-4-naypoHnoKCM-l-MeTHJinMppQminHH; 162. 
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2-[2-{ 4-OT0P-2-I2- (4-<J)Top-3-MeTOKCM4)eHHji) 3thji] <j>eHOKCH} 

3TwiJ-l-Merim-4^yKnHHHjioK^^ 196. 2-[2-{ 2-|2- (3,4-flH$Top$eHnn) 

3THJi]-4-4rrop4>eHOKCH}- otmjiI -4-ra^KCM-l-Meritrii^ ' 198 . 

2-(2-{2-(2-(3,4^H<J)Top4)€HHJi)3TwiI-4-4>Top4)eHOKCH}- sum] ^r-HnpoKcnnHppojiianHH; 202. 2- (2- {2- 
I2-(3 ( 4-nH$Top$eHHn)3T^-4-$Top^oKCH)- 3Tnn] -4-JiaypojmoKCH-l-MeTHnroippojiH^HH; h 204. 
2[2-\2-\2-{3A-^^p^emm)3Tzm}-4:-^p^GuoKcii\- 3THn]-l-MeTHn-4^yKnHHHnoK^^ H hx 

^apManeBTiraecKH: npHeMJieMbie conn. 

CoenHHeHHH no HacTonmeMy H3o6peTeHHK> MoryT 6biTb nojiyueHbi caMbiMH pasHMMH cnoco6aMH, 
M3BecTHbiMH b o6jiacTH nojiyHennH coeAHHeHirii 3totx) Tuna. HanpHMep, hx mosho nojiywrb cnoco6aMn! 
onHcaHHbiMH b EP 600717, hjih cnoco6oM, noKa3aHHbiM Ha cjieflyioineH cxeMe peaianiH. 

R 4a R 4b B BbrmenpHBeAeHHbix <}>opMyjiax: R 1 , R 2a R 2b , R 2 c, 

zb_. >v « ^ 4d+z - A - R " — ♦ 



2 a 

* 'Ki 4c 



2c ^ OH 

CII> 



4a 4b 
R K 



V4- 



2a 



R 2c V o-A-R 
<IV> 



3a 3 b 
R R 



2o /V ^0-A- R 1 

t <I> 



2b_ 

R 



R a , R , R c , R 3 h A - TaKMe, K aK onpe^eneHHbie Bbime; R la npenpraBjiHer Jno6yio H3 rpynn, 
npeAcxaBJieHHbix R 1 , aa Hcmno^eHHeM -roro, *rro saiimraaiOT jho6oh aKTHBHtm aTOM asoTa (HanpHMep b 
rereponHKinixjecKOM KOJii^e hjih b aMHHo-, anKmi aMMHOK ap 6 aMonn ok cm- hjih ajiKunK ap 6 aMOHn okcm- 
rpyimax, HEunotieHHbix b saMecnrrejiH a) hjih rnnpoKCHrpymiy, HCKJno^aH cnyuaft, Kor^a 
3aMecTHTeneM a hbjihctch Kap6oKCH3aMenjenHaH armaHomoKCHrpynna; R 4a , R 4b , r4c h R 4d _ TaKHe> KaK 
onpe A ejieHHbie fljw R 3a , R 3b , R 3c h R 3d , cooTBercTBeHHo , 3a HCKjno^eHHeM * Toro, vto 3aipHn;aK>T 
rHnpoKCHppynny; h Z npencTaHraeT PHnpoKcurpynny, aTOM ranoreHa (iipennoxiTHTejibHo aTOM xnopa, 
6poMa hjih nona), ajmaHcyjib^HMjioKCHrpynny, HMeiomyK) or 1 no 6 yrneponHbix axoMOB, mm 
apHJicynb^oHHnoKCHrpyimy, b KOTopon apujibHaH nacTb hbjihctch apoMa-nraecKHM k ap6onHKjn>raecKHM 
KoribuoM, Koropoe HMeer ot 6 no 10 KonbneBbix yrjieponHbix a-roMOB h Koropoe HBJiHercH HesaMenjeHHbiM 
hjih saMeineHHbiM, no KpaHHen Mepe onHHM 3 aMecTHrejieM, Bbi6panHBiM hs rpynnbi, cocromneii hs 
3aMecTHTejieH y , onpe^ejieimbix h npHBe^eHHtix b KatiecTBe npHMepa Bbime. 

rtpHMepbi PHnpoKCH-3aniHTHbix rpynn njin rpynn, BBeneHHbix b R la , R 4a R 4b , r4c R 4d BKjnoiiaiOT 
nHKjnraecKHe npocrwe ^npHbie rpynnbi (TaKHe, KaK TeTparanpo^ypaHHjitHaH h Te^ar^HAponHpaHHnbHaH 
rpynnbr), MeTOKCHMeTMJibHyio rpynny, MeroKCHMeroKCHMeTHnbHyK) rpynny h apnjiMeTHjibHbie h 
apHjiMeTOKCHK ap6oHHJibHbie rpynnbi, b Koropbix apmibHan nacTb HMeer or 6 fl o 10 KOjib^eBbix yrneponHbix 
aTOMOB h KoropaH HBJiHercH He3aMen;eHH0H hjih 3aMen;eHHOH, no KpaHHen Mepe o^hhm aaMecnrrejieM 
BbiopaHHbiM H3 rpynnbi, cocronineH hs 3aMecTHTeneH y , onpefleneHHbix h npHBeneHHbix b Ka^ecrBe 
npHMepa Bbime. M 3 hhx n^nioHTHTenbHbiMM hbjihk>tch TeTparanpoimpaHHJibHaH, MeTOKCHMerHJibHaH, 

5eH3HJIbHaH, n-MeT0KCH6eH3HJIbHaH, n-6pOM6eH3HJlbHaH, 6eH3HJIOKCHKap60HHJIbHaH, 

n-MeroKCH6eH3HjioKCHKap6oHHnbHaH h n- 6poM 6eH3HjioKCHK ap 6oHnnbH an rpynnbi. 

npuMepbi samHTHbix rpynn nnn aroMa aaoTa, aMHHorpynnbi, MOHoanKHnaMHHorpynnbi h flpyrax 

reTepoiniKJiMxiecKiix kohca, npeACTaoneHHbix chmbojiom R la , BiunoxiaioT ajncoKCHKapooHHjibHbie rpynnbi, 
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HMeiomne ot 1 flo 6 yrjieponHbix a-roMOB b ajiKOKcmifaHOH Hacm, anKaHOHJibHbie rpynnti, HMaoniHe oTlflo5 
yrjieponm>ix a-roMOB, apujiMenuibHbie rpyimbi h apnjiMeTOKCHKapooHHjibHbie rpyimbi, b Koropbix 
apnnbHaH xjacrb HMeer or 6 a<> 10 KOjibueBbix yrjiepomibix a-roMOB h Koropan HBJiHeTCH He3aMemeHH0H hjih 
3aMemeHHOii, no KpaMHew Mepe oahhm 3aMecTHTejieM, Bbi6paHHbiM H3 rpyimbi, cocroHmeH H3 3aMecnrrejieft 
y , onpeAeneHHbix h npuBe^eimbix b Ka^ecxee npwMepa Bbime. Ma hhx oco6o irpennoxiTHTejibHbiMH hbjihiotch 
TpeT-6yroKCJmap6oHjmbHaH, aiierHJibHaH, 6eH3HjibHaH, n-MeroKCH6eH3HJibHaH, n-6poM6eH3HjibHaH, 
6eH3HJioKCMKap6orauibHaH, n-MeTOKCn6eH3MnoKCHKap6oHMjibHaH h n-6poM6eH3iuioKCHKap6oHMJibHaH 
rpynnbi. 

Ha craflmi 1 noKa3aHHOH cxeMbi peaKUHH nojiy^aioT coemraeHHe <J>opMyjibi (IV) ocymecTBJiH* 

B3aHM0flefiCTBHe COe^HHeHMH 4>OpMyjIbI (A) C COe^HHeHHCM ^opMyjibi (III). 

Kor A a z npeflcraBJiHeT aroM rajioreHa, ajiKaHcyjib^HMnoKCHrpyimy hjih apHncyjib^HHjioKCHrpynny, 

peaKUHK) MOJKHO OCymeCTBJIHTb B npHCyTCTBHH paCTBOpHTeHH H OCHOBaHHH. 

HeT oco6oro orpammemiH npwpoAbi HcnojibsyeMbix ocHOBamiH h moxho p aBHoneHHO npuMeHHTb jno6oe 
ocHOBaroie t o6bnmo HcnojibsyeMoe b peam^nx stopo Tuna. ripHMepbi Taraix OCHOBaHHH BKJno^aioT 
Kap6oHaTbi inejioxiHbix MerajijiOB, Taraie, KaK Kap6oHaT HaTpHH h Kap6oHaT KaraiH; rHnpoKap6oHaTbi 
meno^Hbix MerajinoB, Taraie, kbk rwnpoKap6oHaT HaTpHH h rHnpoKapooHaT Kajmn; (jmjpHnM menowbix 
MeTaruiOB, Taraie, rbk 4>tophr HaTpHH h 4nx>pHA KajiHH; rn^pi^bi mejioxmbix MeranjioB, Taraie, Kan 
ranpHA HaTpHH, runpuA KajiHH h rxppnn jihthh; ajraoKcirabi menouHbix MerajuioB, Taraie, Kan MeroKCHA 

HaTpHH, STOKCHfl HaTpHH, TpeT-6yTOKCHA KaJIHH H MeTOKCHA JIHTHH; H OpraHHUeCKHe aMHHbl, TaKHC K3K 
nHpHflHH, HHKQJIHH, TpH3THJiaMHH, N-MeTHJIMOp4»OJIHH H 4-flHMeTHJiaMHHOIIHpHm4H. M3 HHX 

npernioHTHTenbHbiMH hbjihiotch Kap6oHaTbi mejioxmbix MerajuioB, <j>ropHAbi n^enotnibix MerajuioB, 
rvLKpwRbi mejioxmbix MerajuioB h ajmoKCHjjbi mejioxmbix MeranjioB. 

PeaKHHio o6brxmo h npeAnoxiTHTejibHO ocynjecrBjisnor b npHcyrcrBHH pacTBopH-rejiH. Her oco6oro 
orpaHHxieHHH npnpoflbi HcnojibsyeMoro pacTBopHTenH npn ycnoBHH, xrro oh He OKasbraaeT BpenHoro 
bjihhhhh Ha peaKUHK) hjih Ha yxiacTByroniHe b hch peareHTbi h xrro oh mokct pacTBopHTb peareirrbi, no 
KpaHHeii Mepe, pp HeKoropoH creneHH. ripuMepbi no^xo^Hmnx pacTBopHrejiefi BKjnoxiaiOT yrjieBOAopoAbi, 
Taraie, KaK reKcaH, 6eH30ji h Tojiyojn; rajioreHHpoBaHHbie yrjieBOAoponfoi, Taraie, Kan MerHJieHXJiopHfl! 
xnopo4>opM h 1,2-AHxnoparaH; npocTbie s^wpbi, Taraie, KaK nH3THjioBbiH a^np, Terparnnpo^ypaH is. nHOKcaH; 
KeroHbi, Taraie, KaK aneroH h Menui sthjik eroH ; mrrpHJibi, Taraie, KaK aneroHHrpHJi; aMH^bi, Taraie, Rax 
N,N-AHMeTHJiaueTaMHfl, jn*MeTHJi^ P MaMHn., N- MeTHimxippojiHAOH h reKcaMeTHji^cx^opHbiH TpHaMHfl; h 
cyjib4>0KCHAbi t Taraie, KaK nHMeTHncynb4>0KCHfl; hjih CMecb jno6bix flByx hjih 6onee yKasaHHbix 
pacTBopHTejieH. M3 hhx npenno^THTejibHbiMH hbjihiotch npocrbie a^wpbi, KeroHbi hjim cyjib^oKcu^bi. 

PeaKUHH MOJKeT nporeKaTb b mnpoKOM miana30He TeMnepaTyp h Toxman TeMnepaTypa peaKHHH He 
HBJiHeTCH o6H3aTejibHOH hjih HacTOHn;ero H3o6pereHHH. npennouTHTejibHaH TeMnepaTypa peaKHHH 
saBHCHT or Taraix 4>aKTopoB, KaK npHpoAa pacTBopHrejiH h ncnojibsyeMbie HcxoAHbie MaTepnanw h 
OCHOBaHHH. OnHaKo o6braHo HBJiHeTCH uejiecoo6pa3HbiM ocym^ecTBJiHTb peaKUHK) npn TeMnepaType ot 0°C 
AO 100°C, a 6ojiee npenno^TirrenbHo ot 10°C pp 80°C. BpeMH, Heo6xonHMoe nnn peaKHHH, mokho TaKxe 
H3MeHHTb B IHHpOKHX Hpe^eJiaX B 3aBHCHM0CTH OT mhophx 4>aKTopoB, oco6eHHO ot TeMnepaTypbi peaKHHH H 
npHpoAW HcnojibsyeMbix peareHTOB h pacTBopHTejiH. Ho ecjm peaKUHK) ocymecTBJiHroT npn yKaaaHHbix 
Bbime npernioHTMxejibHbix ycjioBHHX, to o6bniHO MocTa-roxmbiM 6y^eT nepnofl ot 30 MHHyT po 48 nacoB, a 
6ojiee npemioHTHTejibHo or 1 no 24 ^iacoB. 

Kor^a Z npeflcraBJiHer rHnpoKCHrpynny, peaKinno mokho nposoniiTb b npHcyTCTBHH pacTBopHTenH 
TpH$eHHji$oc$HHa h m* (C r C 4 ajiKHJi)a3onHKap6oKCHjiaTa, TaKoro, KaK nHMenui a3om^K ap 6okchji aT hjih 
nH3THjia3onHKap6oKCHjiaT. 

PeaKUHK) o6braHo h npennoxiTHTejibHO ocymecTBJiHKyr b npHcyTCTBHH pacTBopHTejiH . Her oco6oro 
orpaHmeHHH npHpoAbi HcnojibsyeMoro pacTBopHTejiH npn ycjioBHH, xrro oh H e oKasbmaer BpenHoro 
bjihhhhh Ha peaKUHK) hjih H a y^acTByioniHe b Hen peareHTbi hhtooh Momer pacTBopHTb peareHTbi, no 
KpaHHeH Mepe, po HeKOTopoH creneHH. npHMepbi noj^onmniix pacTBopHreneH BKJiKraaiOT Te, xrro yKaaaHbi 
Bbime, H3 KOTopbix npennotrrHTejibHbiMH hbjihkjtch apoMaTHxiecraie yrjieBonpponbi, rajioreHHpoBaHHbie 
yrjieBOAopoAbi hjih npocTbie 3<}>Hpbi. 

PeaKiniH MoaseT nporexaTb b inwpoKOM nnanasoHe TeMnepaTyp h Toxman TeMnepaTypa peaKUHH He 
HBJiHeTCH o6H3aTejibHOH ajih Hacromnero H3o6pereHHH. npennoxrrHrejibHaH TeMnepaTypa peaKHHH 
saBHCHT ot Taraix ^aKTopoB, KaK npHpofla pacTBopHTejiH h HcnojibsyeMbiH HcxonHbiH MaTepnan HJIH 
peareHT. OnHaKo o6bniHO HBJiHercH u i ejiecoo6pa3HbiM ocymecTBJiHTb peaKUHK) npn TeMnepaType or -20°C 
AO 100°C, a 6ojiee npeAnoxiTHTejibHO ot 10°C ro 80 °C. BpeMH, Heo6xonHMoe nnn peaKUHH, mojkho Toae 
H3MeHHTb b iHHpoKHX npeAejiax b 3aBHCHM0CTH or MHorHX 4>aKTopoB, oco6eHHO ot TeMnepaTypbi peaKUHH H 
npHpoAbi Hcnojib3yeMbix peareHTOB h pacTBopwrejiH. Ho ecirw peaKUHK) ocyr^ecTBjiHK)T npn yKasaHHbix 
Bbnne npennoxiTHTeJibHbix ycjioBHHX, to o6braHo AocTaToxmbiM 6yAer nepnoA or 30 MHHyT ro 48 MacoB, a 
6ojiee npennoxiTHTejibHO ot 1 ao 24 xiacoB. 



no OKOHxiaHHH peaKUHH uejieBoe coenHHeHne $op>^bi (IV) moxho H3BJieKaTb H3 peaKUHOHHon CMecn 
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Tpa^HUHOHHMMH cnoco6aMH. HanpHMep, ecjni npHcyrcTByeT HepacTBopHMoe BemecTBo, ero y^annioT nyreM 
$HJibTpoBaHHH, Kor^a 3to no#xonirc\ j/i 3aTeM y^anmor pacTDopnTenfa nyreM BbmapHBaHHH npn 
noHHweHHOM flsiBJieHHH, K oeraTKy ^o6aBJiHK)T Bo^y h cMecb 3KcrparHpyK>T HecMemHBaiomMMCH c Bonpn 
opramraecKHM pacTBopureneM, TaKHM, KaK 3THjiaueTaT, cymaT 3KcrpaKT, HanpHMep, 6e3BonHWM 
cyjib$aTOM MarraiH h 3areM yn,ajiHK>T pacTBopirrejib. ITpn Heo6xo^MMocro uejieBoe coenHHeHHe mokho 
AononmiTejibHo omicTHTb Tpa^MUHOHHbiMM cnoco6aMH, HanpHMep nyTCM nepeKpHerajinroauHH hjih nyTeM 
kojiohohhoh xpoMaTorpa<J)iiH. 

CrajniH 2 BKJnoHaer cnenyroiUHe Heo6fl3aTenbHfaie peaKUHM, KOTopwe moxho ocymecTBJiHTb b jbo6om 
ynp6HOM nopn^Ke: peaKHHH (a): peaKHHH y^aneHHH rHflpoKCH3anj^THOH rpynnbi, Koropan MoaeT 
npncyTCTBOBaTb b R la , R 4a ( R 4b , R 4c hjih R 4d ; peaKUHH (b): peaKUHH ajnutrtHpoBaHHH, aqwnHpoBaHHH hjih 
Kap6aMOMjmpoBaHMH r^poKCHrpyimbi, o6pa30BaHH0H b pe3yjibTaTe peaKHHH (a); peaKUHH (c): peaKUHH 
y^anemiH 3 am^iTHOH rpyimbi hjih aroMa asora, aMKHorpynnw h npyrnx rpynn, KOTopbie Moryr 
npucyTCTBOBaTb b R la ; peaKUHH (d): peaKHHH npeBpamemiH rnnpoKCHrpymibi b aMHHorpyimy; peaKUHH 
(e): peaKqciH npeBpameHHH ajiKOKCHKapfomttibHOH rpynnbi, Koropan woxer npHcyrcrBOBaTb b R la , b 
MenuibHyK) rpynny hjih ajiK aHOHjibHOH rpynnbi, KOTopan moxct npHcyrcTBOBaTb b R la , b ajnauibHyio 
rpynny; peaKUHH (f): peaKUHH ajTKHJinpoBaHHH rpynnbi =NH, Koropan mojkct npucyTCTBOBaTb b 
R 18 ; h peaKuwH (g): peaKHHH npeBpameHHH UHaHorpynnbi b k ap 6 aMO juibHyio rpynny. 

PeaKHHH (a). 

Stoh peaKuneH y^anmor rinnwKCH3anniTHyio rpynny, KOTopan Moxer npHcyrcTBOBaTb b R la , R 4a , R 4b , 
R 40 mm R 4d . XapaKTep peaKHHH H3mchhk)T b 3aBHCHM0CTH or runa 3amwTHOM rpynnbi h peaKuino moxho 
ocymecTBJiHTb cnoco6aMH, xopomo H3BecrHbiMH b o6jiacni opraHHHecKoro CHHTe3a. 

Korna rmnx)KCH3ampTHOH rpynnofi hbjihctch apmiMenuibHaH hjih apHJiMeroKCHKap6oHHjibHaH rpynna, 
peaKutoo moxho ocyraecTBjiHTb o6ecne^emieM B3aHMon,eHCTBHH 3anjHrueHHoro coenmeHHH c BOjjopojjoM 
(o6bnmo npn flaBneroiH 1-10 aTMOC(j>ep, a npenno^THTenbHo npn n,aBJieHHH 1-3 axMoc4>epbi) b pacTBopirrene b 
npncy-rcTBHH KaTann3aTopa rHnpHpoBaHHH. HeT oco6oro orpamraemiH Ha npnpony Hcnojit>3yeMoro 
KaTajiM3aTopa h moxho p aBHoneHHO HCnojib30BaTb jik>6oh k aTajiH3 aTop , o6brxmo HcnoJib3yeMMH b 
peaKUHHx 3Toro Tuna, llpHMepbi Tarax KaTanroaTopoB BKjno^aiOT najuiannft Ha yrjie, HHKejib PeHen, 
okch^ nnaTHHbi, nna-mHOByio uepHfa, ponnn Ha OKCH^e amoMHHHH h nanjianHH Ha cyjn^aTe 6apnn. 

PeaKUHio o6brxmo h npennoiiTHTejibHO ocymecTBjunoT b npHcyTCTBHH pacTBopHTejiH. Her oco6oro 
orpamweHHa npupo^bi ncnojib3yeMoro pacTBopnTejiH npH ycjioBHH, xrro oh He 0Ka3biBaeT BpenHoro 
bjihhhhh Ha peaKUHK) hjih Ha yxiacTByioinHe b hch pearcHTbi h uto oh MoseT pacTBopHTb peareHrw, no 
KpafiHeii Mepe, ro hckotopoh creneHH. IlpHMepbi nonxonHmnx pacTBopHTeneH BKjnoxiaioT croipTbi, Tairae, 
KaK MeraHoji, sTaHon h H3onponaHon; npocTbie a^npbi, TaKne t KaK fj^nmoBbm 3<J)np, TeTparn^po^ypaH m 
AHOKcaH; apoMaTw^ecKwe yrjieBOAopo^bi, TaKHe, KaK Tojiyon, 6eH30ji h kchhoji; ajm^anraecKHe 
yrjieBo^opo^bi, TaKHe, KaK reKcaH n nHKjioreKcaH; cnoxHbie s^upbi, TaKwe, KaK 3Tnnai;eTaT h 
6yTHJiaueraT; anH^a-nwecKHe khcjiotm, Taroie, kbk yKcycHan racjioTa; h cmcch jno6oro onHoro hjih 
HecKOjibKHx yKa3aHHbix opraHpraecKHx pacTBopHTejieH c boxoh. 

PeaKHMH MOJKeT nporeKaTb b umpoKOM nHana30He TeMnepaTyp h -romian TeMneparypa peaKUHH He 
HBTinercH o6H3aTejibHOH jdih HacTonmero H3o6peTemiH. npennoxrrHTejibHaH TeMnepaxypa peaKujni 

38BHCHT OT T3KMX $aKTOpOB, K3K npHpO^a paCTBOpHTejIH H HCnOJIb3yeMbIH HCXOHHblH MaTepwajI HJIH 

peareHT. OnHaKO o6bnmo HBjiHercH uenecoo6pa3HbiM ocyn;ecTBJiHTb peaKHHro npw TeMnepaType ot 0°C «o 
100°C, a 6onee npeAnowHTejibHO ot 20°C ro 80°C. BpeMH, Heo6xonHMoe hjih peaKum, mojkho Tose 
H3MeHHTb b HiHpoKHX npe^ejiax b 3aBHCHMOCTH ot MHorHX <J)aKTopoB, oco6eHHO ot TCMnepaTypw peaKUHH H 
npapoflbi Hcnojib3yeMbix peareHTOB h pacTBopHTejin. Ho ecjm peaKUHro ocyn^ecTBJiHKyr npn yKasaHHbix 
Bbirae npe^oxiTHTejibHbix ycjioBHHX, to o6i>hjho AocraTouHbiM 6yneT nepwo^ ot 30 MHHyT #o 48 xiacoB, a 
6onee npennoxiTHTejibHO or 1 ^o 24 ^acoB. 

Kor^a rHnpoKCH-3anjHTHOH rpynnoH cjiyjKHT MeTOKCHMenuibHaH, MeroKCHMeTOKCHMeTiuibHaH hjih 
HHKjnraecKaH npocran a^HpHan rpynna, peaKHMio mojkho ocyn;ecTBJiHTb o6ecneMeHMeM B3aHMOfleMCTBHH 
3amwmeHHoro coenHHCHHH c khcjiotoh. HeT oco6oro orpamraeHHH npupoflbi HcnojibayeMbix kmcjiot h mojkho 
paBHoneHHo Hcncxrib30BaTb jno6yio KHcnory, o6bnoio Hcnojib3yeMyK> b peaKUHK) aroro rana. npnMepw TaKHx 
khcjiot BKjnoMatoT HeopraHHHecKHe KucjioTbi, Tarae, KaK yKcycnaH KHcnora, TpH^ropyKcycHan KHCJiOTa, 
MCTaHcyjib^OHOBaH khcjiot a h n-TOjty0Jicyjib<j)OH0BaH KHcnora; khcjiotbi HbioHca, Tarae, KaK Tpn^ropHA 
6opa; hjih CHjibHOKHCJibie KaTwoHoo6MeHHbie cmojim, TaKHe, KaK Dow X SOW (TOBapHbiH 3HaK). M3 hhx 
npe^noOTHTejibHbiMH hbjihiotch HeopraHHwecKHe khcjiotm hjih opraHHuecKHe KHcnoTbi h 6onee 
npeAnoHTHTejibHOH HBJineTCH xnopHCTOBOAoponHaH KHcnoTa, cepHan KHcnoTa hjih TpH^TopyKcycH an 

KHCJiOTa. 

PeaKUHK) o6biHHo h npennoiiTHTejibHO ocymecTBJiHKyr b npHcyrcTBHH pacTBopHTeJiH. HeT oco6oro 
orpaHHxieHHH npHpo^bi Hcnojib3yeMoro pacTBopHTejin npn ycjioBHH, wro oh He 0Ka3biBaer BpenHoro 
bjihhhhh Ha peaKHHro hjih Ha y^iacTByioiaHe b hch peareHTbi h uto oh mojkct pacTBopHTb peareHTbi, no 
KpafiHeH Mepe, ^o HeKOTopon creneHH. npHMepbi r^ronHnpix pacTBopHTejieH BKjnoxiaKyr yrjieBoj^opo^bi, 
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TaKHe, KaK reKcaH h 6eH3on; ranoreHHpoBaHHbie ynneBo^opo^fai, TaKHe, keik mctvui enxnopHA h xjiopo^wpM; 
cnoKHbie 3<j)npbi, TaKHe, KaK sTHJianeraT; KeTOHbi, Tarae, KaK aneroH h MerHnanuiKeTOH; cnHpTbi, TaKHe, 
KaK MeraHon h 3TaHon; npocTbie 34>Hpbi, TaKHe, KaK fjpisTVLnoBbm 3<j)Hp, Terpar^qpo^ypaH h ^HOKcaH; mm 
CMecb jnoSoro o^Horo hjih HecKOJibKHX yKasaHHbix pacTBopurenefi c boaoh. M3 hhx npej^nowTHTejibHbiMH 
HBJiHioTCtt cnoKHbie 34>Hpbi, npocTbie 3<J)npbi hjih ranoreHHpoBaHHbie yrjieeo^opo^bi . 

PeaKiiMH MOKeT npoTCKaTb b nrnpoKOM ^nana30He TCMnepaTyp h Toyman TCMnepaxypa peaKUHH He 
HBjineTCH o6H3aTenbHOH jjfjui HacroHinero H3o6peTeHHH. Ilpe^no^TiiTenbHaH xeMnepaiypa peaKUHH 
3aHHCHT or tskhx (j>aKTOpoB, Kate npnpoAa pacTBopHTejiH h Hcnajib3yeMbiH HcxonHbiH MaTepHan HJIH 
peareHT. O^aKO o6brwo hbjihctch nejiecoo6pa3HbiM ocymecTBjiHTb peaKUHio npw TeMnepaiype or -10°C 
AO 100°C, a 6onee j^nno*iTHTejibHO ox -5°C 50 °C. BpeMH, Heo6xo^MMoe jujsi peaKUHH, moxho Toxe 
H3MCHHTb b inHpoKHx npeAenax b 3aBHCHM0CTH ot MHorHX $aKTOpoB, oco6eHHO or TeMnepaTypbi peaKUHH h 
npupo^bi Hcnojib3yeMbix peareHTOB m pacTBopwrejiH. Ho ecjm peaKUHio ocymecTBJiHioT npn yKa3aHHbix 
Bbime iipenno^THTejibHbix ycnoHHHX, to o6bixmo AocTaTO^HbiM 6y^eT nepnoA or 5 MHHyT flo 48 *iacoB, a 
6onee jjpenno*rrMTejibHo ot 30 MHHyT jjp 10 qacoB. 

npn HarnranH ^Byx hjih 6ojibme rMAP0KCH-3anjHTHbix rpynn, BBefleHHbix b R la , R 4a , R 4b , R 4c hjih R4d 0HH 
MoryT 6biTb y^ajieHbi H36npaTejibH0 ny-reM Bbi6opa cooTBeTCTByiomHx 3amMTHbix rpynn h noAxoA^nnHx 
yCJIOBHH peaKHMM. 

Flo oKOHxiaHHH peaKHHH neneBoe coe^HHeHHe moxho lOBJieub H3 peaKUHOHHOH CMecw TpaAHnHOHHbiM 
cnoco6oM. HarrpHMep, o^hh H3 nonxo^HmMx cnoco6oB BKjnoHaer HeiiTpajiM3aqrao peaKHHOHHOH CMecH, Korna 
3to HyjKHo; hjih, Kor^a npHcyrerByeT HepacTsopHMoe Bemecrso, y^ajieHHe HepacTBopHMoro BemecTBa 
nyreM <J)HJibTpoBaHHH; flo6aBjieHHe HecMemHBaiomerocH c boaoh opraHHuecKoro pacTBopurejiH, TaKoro, KaK 
3tmji ai^eTaT ; npoMbiBKy boaoh h yAaneraie pacTBopHTejin. Ilpn Heo6xo^MMOCTH nojiyxieHHoe onncaHHbiM 
o6pa30M ueneBoe coe^imeHMe mosct 6biTb A°nojraHTejibHO otonneHO TpanimpioHHbiMH cnoco6aMH, 
HanpMMep, nyTeM nepeKpHCTarum3aHHH f nepeocajK^eHHH vum xpoMaTorpa^ira. 

PeaKHHH b. 

3toh peaKuneH ajiKHjinpyioT, auHnnpyioT hjih Kap6aMonmipyioT rH^poKCMrpyirny . PeaKurao momho 
ocymecTBJiHTb, Hcnonb3yH MeTOAbi, xopomo n3BecTHbie b o6nacTn opraHnnecKoro CHHre3a, ripn stom, b 
o6meM P ocymecTBjiynoT B3 areMoj^eHCTBHe rHnpoKCHrpynnbi c anKHniipyionxHM auminpyioin^iM vum 
k ap6aMonjnipyiom ( nM areHTOM. 

PeaKUHK) o6bPDK> h npennoOTHTejibHo ocymecrenHKyr b npHcyrcTBHH pacxBopHTejiH. Her oco6oro 
orpaHHtieHira npwpo^bi H cnojib3yeMoro pacTBopHTeJiH npw ycjioBHH, ^ito oh He 0Ka3biBaer BpenHoro 
bhuhhhh Ha peaKUHK) vum Ha y^acTByiomHe b Hefi peareHTbi vl mto oh Moxer pacTBopHTb peareHTbi, no 
KpafiHeH Mepe, A 0 HeKOTopoH CTenemi. ripuMepbi noAXonHmHX pacTBopnTejieH BKJnouaiOT apoMaTHnecKHe 
yrjieeoAopoAbi, TaKHe, KaK 6eH3on h Tonyoji; rajiopemipoBaHHbie yrjieBOAOpoAbi, TaKHe, KaK 
MenuieHxnopHA h xnopo^opM; cnoaHbie a^upbi, TaKHe, KaK STHnai^eraT; npocTbie s^wpbi, TaKHe, KaK 
TeTparHApo4>ypaH h nnoKcaH; KeroHbi, TaKHe, KaK an;eTOH h MerHnaTHJiKeTOH; h aMH^bi, TaKHe, KaK 
N,N-AHMeTHjiaueTaMHA. 

PeaKHHH MoxeT nporeKaTfa b npHcyrcTBHH mjim oTcyrcTBHH ocHOBamiH. Her oco6oro orpaHHwemiH Ha 
npnpony Hcnojib3yeMbix ocHOBamiH m mokho paBHoneHHO npHMCHOTb jno6oe ocHOBaHwe, o6braH0 
Hcnojib3yeMoe b peaKUHHx sToro Tuna. npuMepbi Taraix ocHOBaram BmnoxiaioT opramraecKHe TpeTHimbie 

aMHHbl, TaKHe, KaK TpHSTHJiaMHH, nnpHnHH, nH3THJIH30nponHJI aMHH H 4-(N,N-nHMeTHnaMHH0)lIHpHnHH. 

npHMepbi anKHJinpyroinHX, anH^inpyionrax h Kap6aM0HjmpyK)nrax areHTOB, Koropbie Moryr 6biTb 
Hcnojib30BaHbi, BKjnoMaroT: ajiKiinrajioreHHAbi, HMeiomHe ot 1 j\o 6 ypjiepoAHbix aTOMOB, TaKHe, KaK 
MeTMjiHOAHA, ^THjraonHA, npomuinonHA, 6y thjiho aha , neHTHjiwonHA h 

reKCHjmoAHA; (C r C 6 anKaHOHnoKCHj-tC^g anKHJi)rajioreHHAbi, TaKHe, KaK 4>opMHjiOKCHMeTHjixnopHA, 

ai^eTOKCHMeTHJIXJIOpHAt ai;eTOKCHMeTHJIHOAHA , nponHOHHHOKCHMeTHJIHOnHA t 6yTHpHJ10KCHMeTHJIHOAHA > 

BanepimoKCHMeTHJiHonHA, raraajioHJioKCHMeTHJixnopHA, nHBanoHJioKCHMeTHJi6poMHA h 

imBanoHjiOKCHMeTHJiHOAHA ; anKHnranoreHKap6oHaTbr, HMeiomHe ot 1 a° 14 yrjieponHtix aTOMOB b 
ajiKHJibHOH tiacTH, TaKHe, KaK MenuixjiopK ap6oHaT, MeTHji-6poMK ap6oHaT, 3TnnxnopKap6oHaT, 
nponHnxjiopKap6oHaT, H3onpomuixnopKap6oHaT, 6yTHJixnopKap6oHaT, Tper- 6yTHjixnopK ap6oHaT, 
neHTHJixjiopKap6oHaT t reKCHJixjiopKapboHaT, renTHnxnopKap6oHaT, OKTHjixnopKap6oHaT, 

HOHHJixnopKap6oHaT, AeHMjixjiopKap6oHaT, yHAeuHnxjiopKap6oHaT t AOAeuHJixnopKap6oHaT, 
TpHAenwjixnopKap6oHaT h TerpaAenHJixjiopKap6oHaT; apnji- h apHJianKHJirajioreHKap6oHaTbi, HMeiomHe or 
6 a° 10 yrnepoAHbix aTOMOB b apnjibHOH ^acTH (KOTopan mojkct 6biTb HesaMemeHHOH hjih mokct 6wTb 
3aMemeHH0H, no KpairaeH Mepe, oahhm H3 3aMecTHTejieH y , onpeAejieHHbix h npuBeAeHHbix b Kauecrse 
npHMepa Bbnne), TaKHe, KaK 4>eHHJixjiopKap6oHaT, MeTHJi(j>eHHJixjiopKap6oHaT, $Top$eHHjixnopKap6oHaT, 
xnop$eHHJixnopKap6oHaT, MeTOKCH4>eHHjixnopKap6oHaT h Ha4rrHnxnopKap6oHaT; ajiKaHonn- h 
anKeHOHJirajioreHHAbi, HMeiomHe or 2 a° 20 yrJieponHbix aTOMOB, TaKHe, KaK ai^erHJixnopHA, 

npOIIHOHHJlXJIOpHA ' 6yTHpHJIXJ10pHA , 6yTHpHJl6pOMHA, H306yTHpHJIXJI0pHA» BajiepHJIXJIOpHA , 

nuBanoHJixjiopHA, reKcaHOHJixnopHA, 3, 3 - AHMenui 6yTHpHJixn opHA , renraHOHjixnopHA* OKTaHOHJixjiopHA » 

-24- 
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HOHaHOHJIXJTOpHJJ, ^eKaHOMJIXnopHfl, JiaypOHJIXJIOpHH, MHpHCTOHJIXJIOpHA , naJIbMHTOHJIXnOpHfl, 

CTeapounxjiopn^, HKOcaHOHjixjiopHjj, aKpMjioHJixnopH^, MeraKpHJioHJixjiopHA, KporoHOHJixnopHA M 
jmHoneHonnxnopim; aHrwffpwRbi ajiKaHOBbix h anKeHOBbix khcjiot, HMeiomHe ot 2 20 yrjiepoAHbix 
aroMOB, TaKHe, kqk cMemaHHbiH aHTWRpuR MypaBbHHOH m yKcycHOH khcjiot, yKcycHbifi, nponwoHOBbra, 
6yTaH0Bbiii, BanepnaHOBbiM, nHBanoBbiH, reKcaHOBbiH, rerrraHOBbiH, OKTaHOBbrii, HOHaHOBbiH, ^eKaHOBbin, 

JiaypHHOBbIM, MHpHCTHHOBblH, najIbMHTMHOBblH, aKpHJIOBbIM, MCTaKpHJIOBblH, KpOTOHOBbIM H JUmOJieBblH 

aHri^npHflbi; ranoreHM^bi apujm ap6oHOBbix khcjiot, HMeiomHe ot 6 ao 10 yrjiepojjHbix axoMOB b apiuibHOH 
wacTH (KOTOpan mokct 6biTb He3aMemeHH0H hjih mokct 6biTb 3aMeta;eHH0H, no KpafiHen Mepe, oahhm H3 
3aMecTHTeneM y, onpe^eneHHbix h rrpiiBe^eHHbix b KanecTBe npHMepa Bbime), TaKHe, KaK 6eH30HjixnopHA , 
6eH3onji 6poMHA , 6eH30HJiH0AHA , Menui6eH30HJixjiopH^, MeTOKCw6eH30HjixnopM^ , $Top6eH30njixnopiiR, 
xjiop6eH30MJixnopHp, h HacjrroHjixnopHA; aHTHApHA bI apnnKap6oHOBbrx khcjiot, HMOomne ot 6 ao 10 
ypjiepo^Hbix aTOMOB b apuribHOH xiacTH (KOTOpan mokct 6biTb He3aMeiueHHOH hjih mokct 6biTb 
3aMemeHHOH t no KpaimeH Mepe, oahhm H3 3 aMecTHTeji en y,onpefleneHHbix h npMBe^eHHbix b KaqecrBe 
npHMepa Bbime), TaKHe, Kan 6eH30HHbiH, MeTHJi6eH30MHbiH, MeTOKcn6eH30HHbiH, <Jrrop6eH3owHbrn, 

XJI0p6eH30HHbIH H Ha4>TOHHbIH aHTH^pH^bi; aHTHRpH^bl UHRJIHWeCKHX KHCJIOT, TaKHe, KaK CyKUHHOBblH, 

rjiyTapoBbiH, anraiHHOBbiH, nHMejioBbiH h cy6epHH0BbiH aHnmpH^bi; H30unaH0Byio KHCJiory h 
ariKHJiH3onHaHaTbi, HMeiomHe or 1 ^o 6 yrjrepo^Hbrx aTOMOB b anKHJibHOH ^acru, TaKHe, KaK 

MeTHJIH30nHaHaT, 3THJIH30UHaHaT, IipOnHJIH30HHaHaT, 6yTHJIH30nHaHaT, neHTHJIH30UHaHaT H 

reKCHJiH3oqHaHaT; apHJi- h apanKHrnreouHaHaTbi, HMdomne or 6 ao 10 yrjiepoAHbix aTOMOB b apmibHOH 
lacTH (KOTopan mokct 6biTb He3aMemeHHOH hjih mokct 6biTb 3aMemeHHOH, no KpaHHCH Mepe ohhhm H3 
3aMecTHTejieM y, onpe^eneHHbix h npHBe^eHHbix b KaxiecTBe npHMepa Bbime), TaKHe, KaK 4>eHHjiH3onHaHaT, 

MeTHJI$eHHJIH30nHaHaT, MeTOKCM4>eHHJIH30qHaHaT, ()>TOp4)eHItJIII30LlHaHaT, XnOp4»eHHJIH30IIHaHaT H 

Ha$THJiH3onHaHaT; h hh- (Cj~C 6 amain) Kap6aMOHjiranoreHHAbi, TaKHe, KaK N,N- 
AMMeTHJiKap6aM0HJixnopH^, N-3THJi-N-MCTHjmap6aMOHJixjiopHA, N,N- n^THjiKap6aMOHjixnopHW, N, 
N-^nnponH7iK ap6aMOHjixjiopH^ , N -H30- npomm-N-MeTHjmap6aM0HjixjiopHA, 

N,N-^H6yTHJiKap6aMOHJixnopH^ ( N,N-AHneHTHjmap6aMOHjixjiopHA h N,N- ahtckchjik ap6aMOHjixJiopHA . 

PeaKUKK) auHJiHpoBaHHH rnnpoKCHrpynnbi mokho Taxme ocymecTBHTb B3aHM0^eHCTBHeM 
cooTBercTByromero rH^poKCHCoenHHeHHH c KapooHOBOH khcjiotoh. Her ocoooro orpammeHHH npHpo^bi 

HCnOJIb3yeMbIX Kap60H0BbIX KHCJIOT, H Bbl6op Kap60HOBOH KHCJIOTbl 3aBHCHT OT BBOHHMOH aUHJIbHOH 

rpynnbi. npHMepbi tskhx Kap6oHOBbix khcjiot BKjnoxiaiOT ajra^aTiraecKHe Kap6oHOBbie KHCjiorbi, HMeiomHe 
ot 2 ao 20 yrviepojjHbix aTOMOB, Koropbie MoryT npe^craBjiHTb co6oh ajmaHOBbie hjih ajmeHOBbie KHCJioTbi, 
TaKHe, KaK yKcycHan, nponnoHOBaH, 6yraHOBaa, BanepMaHOBaH, reKcaHOBan, 3,3-^HMenui6yTaHOBaH, 
renTaHOBaH, oKTaHOBaa, HOHaHOBaH, ^eKaHOBan, jiaypHHOBae, MHpHCTHHOBaH , najibMHTHHOBaH, 
CTeapHHOBan, HKOcaHOBaH, aKpHjioBaa, MeraKpHJiosaH, KporoHOBaH h JiHHOJieBaH khcjiotm; 

MOHOaTIKHJIOBbie CJIOKHbie 34>HpbI ^HKap6oHOBOH KHCJIOTbl, TaKHe, KaK TpCT- 6y THJIM aJIOHaT , 

TpeT-6yTHjicyKnHHaT, Tper-SyTHJipnyTapaT, Tper- 6y thji a^HJi aT , Tper-6yTHJinHMejiaT h 
Tper-6yrHncy6epaT; h apnjiKap6oHOBbie khcjiotm, HMeiomHe ot 6 ^o 10 yrjiepo^Hbix aTOMOB b apmibHOH 
HacTH (KOTopan mokct 6biTb He3aMemeHHOH hjih mokct 6biTb 3aMemcHHOH, no KpaHHCH Mepe o^hhm H3 
3aMecTHTeneH y, onpeflejieHHbix h npHBefleHHbix b KanecrBc npHMepa Bbime), TaKHe, KaK 6eH30HHan, 

MCTHJI 6eH30HHaH, MCT0KCH6cH30HHaH f <J)T0p6eH30HHaH, XJIOp6eH30HHaH H Ha$T0HHaH KHCJIOTbl. PeaKUHK) 

mokho ocymecTBHTb TaK Ke, KaK b cjiynae, Kor^a Z Ha cranrai 1 npeflCTaBJiHer rHnpoKCHPpynny. Korna 
auHjnipoBaHHe ocymecrBjunoT c Hcnojib30BaHHeM MOHoajncHjioBoro cjioKHoro s^npa nHKap6oHOBOH 

KHCJIOTbl, nOJiy*ieHHbIH CJIOKHblH TpCT-6yTHJIOBbIH 3$Hp MOKCT 6bITb 06pa6oTaH KHCJIOTOH TSK Ke, KaK B 

peaKUHH (a) cTaj^HH 2, h TeM caMbiM npeo6pa30BaH b i;ejieBoe C^-Cj ajmaHOHjioKCHCoenHHeHHe, 3aMemeHHoe 
Kap6oKCHrpynnoH. 

PeaKUHH mokct npoTCKaTb b mnpoKOM ^nana30He TeMneparyp h Towan TeMnepaTypa peaKUHH He 
HBJiHercH o6H3aTejibHOH hjih HacTOHmero H3o6pereraiH. npenrtoxrrHTejibHaH TeMnepaTypa peaKUHH 
3aBHCHT ot TaKHX $aKTopoB, kqk npHpo^a pacTBOpHTejiH h Hcnojib3yeMbiH HCXon^biH MaTepnaji HJIH 
peareHT. O^aKo o6braHO hbjihctch nejiecoo6pa3HbiM ocyn;ecTBjiHTb peaKHHK) npH TeMneparype or -10°C 
AO 50°C, a 6onec npennotiTHrejibHo ot 0°C ao 30°C. BpeMH, hco6xoahmoc a^ peaKUHH, mokho tokc 
H3MCHHTb b inHpoKHx npeAejiax b 3aBHCHMOCTH or MHOFHx 4»aKTopoB, oco6cHHO ot xeMnepaTypbi peaKUHH H 
npnpoAbi Hcnojib3yeMbix peareHTOB h pacTBOpHTejiH. Ho ecjiH peaKUHio ocyiuecTBjmioT npn yKa3aHHbix 
Bbime npeAno^THTCJibHbix ycnoBHHX, to o6braHo AocraTOTObiM 6yACT nepnoA ot 15 MHHyr ao 20 tiacoB, a 
6onee npeAnouTHTcnbHO or 30 MHHyT ao 10 MacoB. 

Flo OKOHHaHHH peaKUHH npOAyKT peaKUHH MOKHO H3BJietIb H3 peaKUHOHHOH CMCCH TpaAHUHOHHblMH 

cnoco6aMH. HanpHMep, ecjra npHcyrcTByCT HepacTBopHMoe sem;ecTBO, ero otacjihiot, KorA a 3T o HyKHO, ot 

peaKUHOHHOH CMCCH nyTCM (jHJIbTpOBaHHH, HJIH, eCJIH peaKUHOHHblH paCTBOp 5IBJIHeTCH KHCJIWM HJIH 

mejioTObiM, peaKUHOHHyio CMecb HeHTpajnrayioT (KorAa sto HyKHo), nocne ^ero mokct cneAOBaTb TaKan Ke 
npoi^eAypa, Kanyio Hcnojib3yK>T Ha CTanHH 1. 

PeaKUHH (c). 

3toh peaKUHCH yAanniOT 3amHTHyio rpyimy unn aTOMa a3ora b rpynne, npeACTaBJieHHOH chmbgjiom R la . 
3Ta peaKUHH mokct 6biTb ocyiuecTBJicHa cnoco6aMH, xopomo H3BecTHbiMH b o6nacTH opraHH^iecKoro 
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CHHTe3a, xqth xapaKTep peaKixrai H3MeHHercH b 3aBMCHMOCTH ot Tuna 3annfTHOH rpynnbi. 

Korna 3amHTHOii rpynnofi hjih aTOMa a30Ta HBjiHercH apimMenuibHaH hjih apnnMeTOKcnK ap6oHHJibHaH 
rpynna, peaKurao mokho ocymecTBJiHTb xan, Kax onncaHO b OTHoraemiH peaKnwn (a) cTa^rai 2, Korna 
3amwTHOH rpynnoii ^jw ns^^poKcwrpyimfei hbjihctch apunMeTHJibHaH rpynna. 

Kor«a 3ainMTHoii rpynnoH jura aTOMa a30Ta hbjihctch TpeT-6yroKCHKap6oHiuibHaH rpynna, peaKimio 
mohho ocymecTBJiHTb TaK, KaK onncaHO d OTHomeHHH peaKUHM (a) cTa^HH 2, Korna 3amnTHoii rpynnoH ^jih 
rn^poKcurpymibi HBjiHercH MeTOKCHMeTMJibHaH rpynna- 

Korna 3amHTHOH rpynnoii hjih axoMa a3ora hbjihctch ajiKOKCHK ap6oHmibHaH rpynna, ee moxho y^annTfa 
nyreM ocyinecTBJieHHH B3aHMon,eHCTBHH c ocHOBaroieM. Her oco6oro orpamraeHHH Ha npnpony 
ncnojib3yeMfc»Lx ocHOBaHHH h mojkho paBHoneHHo npHMeHHTb jno6oe ocHOBamie, o6braHo Hcncuib3yeMoe b 
peaKUHHX 3Toro THna. ripKMepbr TaKwx ocHOBaimfl BKjno^aiOT rHnpoKcwnbi mejioHHbix MeranjiOB, Tame, 
KaK rwnpoKCHn, jihthh, runpoKCH^ HarpiiH h nnnjoKcim KanwH, h Kap6oHaTbi menoHHbix MerajuioB, TaRwe, 
KaK Kap6oHaT HaTpun h Kap6oHaT KamiH. PeaKnrao o6bnmo h npennoxmiTenbHO ocymecTBJiHioT b 
npHcyTCTBHH pacTBopMTejiH. HeT oco6oro orparonieHHH Ha npupony ncnojib3yeMoro pacTBopMTejiH npn 
ycjiOBMH, xrro oh He oKa3biBaex BpenHoro bjihhhhh Ha peaKnmo mm Ha ynacTByioinHe b hch peareHTbi h too 
oh MoxeT pacTBopHTb peareHTbi, no KpawHeH Mepe, no HeKoropoH creneHH. npHMeptj nonxoflmnHx 
pacTBopMTejieH BKjnoHaiOT cimpTbi, TaKne, KaK MeraHoji h araHon, npocTbie 3$npw, TaKHe, KaK 
TeTpara^po^ypaH h nnoKcaH, oony n CMecn Bonw h jno6oro onHoro hjih HecKaribKHx yKa3aHHbix 
opraraniecKHx pacTBopHTejieit 3axeM nponyKT rHj^pojiroyiOT. 

PeaKUHH MoseT nporeKaTb b imipoKOM n£iana30He TeMnepaTyp h TOHHan TeMnepaTypa peaKUHH He 
HBjiHercH o6H3aTenbHOH hjih HacTOHinero H3o6peTemiH. npennoxrrHTejibHaH TeMnepaTypa peaKimH 
3aBHCHT ot TaKHX (JiaKTopoB, KaK npnpona pacTBOpHTejiH h Hcnojib3yeMbiH HexonHbra MaTepwaji mm 
peareHT. OnHaKo o6bniHo HBjiHercH uejiecoo6pa3HbiM ocymecTBJiHTb peaKimio npw TeMnepaType ot 0°C no 
100°C, a 6ojiee npennoHTirrejibHO or k omh aTHoii TeMnepaTypbi no 60°C. BpeMH, Heo6xonKMoe hjih peaKnrai, 
mojkho Tome M3MeHHTb b nmpoKHx npenenax b 3aBHCHMOCTH ot MHornx (JaKTopoB, oco6eHHO or 
TeMnepaTypbi peaKimn h npnponbi Hcnojib3yeMbix peareHTOB h pacTBOpHTejiH. Ho ecrai peaKimio 
ocymecTBjiHioT npn yKa3aHHbix Bbime npennowHTenbHbix ycjioBHHX, to o6bnoio ^ocraTOtiHbiM 6y^er 
nepnofl ot 30 MHHyT pp 48 ^acoB t a 6onee npennowTHrenbHo or 1 ^o 16 MacoB. 

no oKomaHHH peaKimH nponyKT peaKUHH mokho H3BneMb H3 peaKimoHHOH CMecH TpanHnwoHHbiM cnocoooM, 
HanpHMep TaK, KaK onncaHO b OTHoraeram CTanrai 1. 

PeaKUHH (d). 

3toh peaKimeH riinpoKCHrpynny npeBpamaioT b aMMHorpynny. PeaKimio moxho ocyn;ecTBJiHTb 
cnenyiomHMH nocjieflOBaTejibHbiMH craniiHMH: npeBpameHHe rwnpoKCHrpynnbi b cyjib^HHHOKCHrpynny h 
3aTeM npeBpameraie cyjib4K)HHjioKCHrpynnbi b aan^orpynny; hjih npeBpameHHe rMnpoKCHrpynnbi b aTOM 
rajioreHa (npenno^THTejibHO aTOM xnopa, 6poMa hjih no^a), npeBpamemie aTOMa rajioreHa b a3H^orpynny h 
3aTeM BoccraHOBjieHMe a3H^orpyraibi. 

PeaKUHK> npeepan;eHMH rMnpoKCHrpynnbi b cynb^HHnoKCHrpynny mokho ocyn^ecranHTb b npHcyrcTBHH 
hjih orcyrcTBHH ocHOBaHHH nyTeM o6pa6oTKH cyjib^oHHrnipyioinHM areHTOM, HanpHMep 
ajmaHcynb^KJHHnranoreHHflOM, mmooiuhm ot 1 ^o 4 yrjieponHbix aTOMOB, tskhm, KaK 
MeTaHcyjib4»oHHJixnopHA, MeTaHcyjib$oHHJi6poMH^, aTaHcyjib^oHHjixnopn^ h 6yraHcyjib4>oHMJixnopM^, hjih 
apHHcynb^OHHjn^anoreHHflOM, HMeionmM or 6 ro 10 yrneponHbix aTOMOB b apmibHOM Hacro (Koropan MomeT 
6biTb He3aMemeHHOH hjih Moxer 6biTb 3aMemeHH0H, no KpaHHen Mepe, ohhhm H3 3aMecTHTejieH y, 
onpeAeneHHbix h npHBen,eHm>ix b Ka^ecTBe npHMepa Bbime), TaKHM, KaK 6eH30Jicyjib4>OHHJixnopHj^, 
6eH3Qncyjib4>OHHn6poMHj^ r n-TQnyojicyjib4oHHHxnopHA, h Ha^ajnfficyjib$OHHJixnopH^. M3 hhx 
npennoHTHTejibHbiM hb/lhctch MeTaHcyjib4>oHHJixnopH^, 6eH30Jicyjib4>oHHjixnopHj^ hjih 
n-TOjiyojicyjib4>OHHJixnopHfl. 3ry peaKimio mokho ocymecTBJiHTb TaK xe, KaK peaKimK) (b) cranHH 2. 

PeaKiniK) npeBpameHHH rinnx)KCHrpynnbi b aTOM rajioreHa mohho ocyn;ecTBJiHTb b npHcyrcTBHH hjih 
OTcyTCTBHH ocHOBaHHH nyTeM o6pa6oTKH rajioreHHpyionmM areHTOM. Taxme HeT oco6oro orpamraeHHH 
npupo^bi Hcnojib3yeMbix ranoreHHpyionmx areHTOB m moxho paBHoneHHO npHMeHHTb jho6oh 
rajioreHHpyionmH areHT, o6braHO Hcnojib3yeMMH b peaKimnx 3Toro Tuna. ripHMepw TaKHX 
rajioreHHpyroiimx areHTOB BKJno^aioT tmohmjit ajiorerombi , TaKHe, KaK thohhjixjiophw htoi thohhji 6pOMH^ ; 
oKCHranoreHH^bi ^wxi^opa, Tanne, KaK OKCHjixjiopim $oc$opa hjih OKcnopoMHn, (Jxx^opa; ranoreHHJ^bi 
$oc$opa, TaKHe, KaK TpHXJiopHn, 4>oc4>opa, Tpn6poMHA 4>oc(j)opa, TpHHonnn, $oc$opsu neHTaxnopHR $oc4>opa h 
neHTaSpoMHR $oc4»opa; apHn^KK^HHnHranoreHHnbi, HMeionme ot 6 no 10 yrneponHbix a-roMOB b apmibHoii 
xiacTH (KOTopan mokct 6biTb He3aMemeHH0H mm Moxer 6biTb 3aMemeHH0H, no KpaMHeii Mepe ohhhm H3 
3aMecTHTeJieH y, onpej^eneHHbix h npHBeneHHbix b KanecrBe npHMepa Bbnne), TaKHe, KaK 

TpH4»eHHJl4KX:$HHnHXnopHfl, TpH$eHHH$OC4)HHnH6pOMHJ^ HJm TpH$eHHn^KX;$HHJ^HHOnHR; CMeCH 

Tpnapnji4)0C(J)HHa, onpej^ejieHHoro h npHBeneHHoro b KanecTBe npHMepa Bbnne (HanpHMep, 

TpH$eHHji4»occ[)HHa], h TeTparajioreHHJ^a yrjiepo^a [HanpHMep, TeTpaxjiopuna yrnepo^a, Terp a6poMHj^a 

yrjiepo^a Hjm TerpaHonHAa yrnepo^a]; h CMecH TPHapitn^oc^HHa, onpeAeneHHoro h npHBeneHHoro b 
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Ka^ecTBe npnMepa Bbime [HanpHMep, TpH(j>eHHji<})oc(J)iiHa] , h N- ranoreHcyKijjraHMHna iHanpHMep, 
N-xjiopcyKimHHMHna hjih N- 6poMcyKixwHHMH ) ma] M3 hhx hbjihiotch npennoOTHTeJibHbiMH 
THOHMJiranoreHM^bi, ranoreHHnbi <}>oc$opa h apHJicJjoc^HHn^anoreHHnw h Han6ojiee npe^noOTHTenhHBiMH 
TMOHnnxnopH^, TpHXJiopHR$oc4>opa, TpH6poMH,m(j)oc4x)pa, TpH4>eHHn$oc$HHRHxnopim, 

Tpn4>eHHn4»OC4)HH^H6pOMH^ H TpH$eHHJI<}>Oa})IlH^™onMJ^. PeaKHHK) MOSHO OCymeCTBJIHTb T3K JKe, K3K 

peaiopno (b) cra^MM 2. 

PeaKmco npeBpameHHH cyjib^oHHnoKCHrpyinifai hjim aroMa ranorena b a3H£orpynny mosho ocymecrBjiHTb 
o6ecneMeHMeM B3 auMo^ewcTBHH cooTBercTByioinero coenHHeHHH c a3nj_joM inejiouHoro Meraruia 
[npenno*rrHTeJibHo aaw^oM HaTpHH hjih a3M^OM Kamra) . PeaKHHK) o6bnmo h npe^no^THrenbHo 
ocymecTBJiHKyr b npucyTCTBHM pacTBopHTejiH. Her oco6oro orpaimtieHHH npnponbi Hcnonb3yeMoro 
pacTBOpHTertH npw ycnosHH, oto oh He 0Ka3biBaer BpenHoro bjihhhhh Ha peaKrpno hjtm Ha ytiacTByionrae b 
Hew peareHTbi h xrro oh Moxer pacTBopHTb peareHTbi, no KpaMHeii Mepe, no HexoTopoM creneHH. npHMepbi 
nonxonjnnnx pacTBopHrejieH Bmno^aiOT npocTbie 9$Hpbi, TaKHe, KaK TerparHnpo<}>ypaH h jmoKcaH, h 
aMnnbi, TaKne f KaK nHMerHJi<}>opMaMHn, h N,N- flUMerMJi aijeTaMHfl, . PeaKHHH Moser npoT€KaTb b irrapOKOM 
nMana30He TeMnepaxyp h TO^Han TeMnepaTypa peaKimn He hbjihctch o6H3aTejibHOH /jjih HacTomnero 
H3o6peTeHHH. npenno*iTHTejibHaH TeMnepaTypa peaKHHH 3aBMCHT or Tarax (JiaKTopoB, KaK npupona 
pacTBopHTejiH h Hcnojib3yeMbiH HcxonHbra MaTepwan hjih peareHT. OnHaKo o6bnnio hbjihctch 
n,enecoo6pa3HbiM ocymecTBJiHTb peammio npn TeMnepaType or 0°C £0 150 °C, a 6ojiee npennoxiTirrejibHO or 
KOMHaTHOH TeMnepaTypbi no 100°C. BpeMH, Heo6xonHMoe hjih peaKum, mokro Toae M3MeHHTb b nmpoKHX 
npe^enax b 3aBHCHM0CTH or mhophx (J)aKTopoB, oco6eHHO ot TeMnepaTypbi peaKHHH h iipirponbi 
Hcnojib3yeMbix peareHTOB h pacTBopHTejiH. Ho ecjiw peaKujno ocynxecrBJiHror npw yKa3aHHbix Bbnne 
npennoOTHTejibHbix ycjioBHHx, to o6bnmo ^ocraTOHHbiM 6yn,er nepnon, or 30 MHHyT no 20 hpxob, a 6onee 
npennoOTHTejibHO ot 1 no 10 *iacoB. 

PeaKmco BoccTaHOBjieHHH a3H^orpynnbi mosho ocyn^ecTBJiHTb TaK se, ksk peaKimio y^ajiemiH 
rinnwKCH-3ainHTHOH rpynribi b peaKHHH (a) cranim 2, Korna 3anraTHOH rpyimoH hbjihctch apmrMenuibHaH 
rpynna hjih npyrae, hjih KaK b peaKHHH (e) craniiH 2. 

no OKomiaHHM peaKimw KSUKnbiH npo^yKT peaKimn mokho H3BJie*ib H3 peaKimoHHbix CMecefl 
TpaninmoHHbiM cnoco6oM, HanpHMep TaK, KaK omxcaHO b OTHomeHHH cramm 1. 

PeaKHHH (e). 

3toh peaKimeH ajiK okchk ap 6ohmjt bHyK) rpynny, npej^craBJieHHyio chmbojiom R 6a npeBpaii;aioT b MeTHJibHyio 
rpynny wjm ajncaHOHJibHyio rpynny, npeAcraBJieHHyK) chmbojiom R 6a , npeBpamaioT b ajiKHjibHyio rpyimy. 
9Ty peaKUHK) mojkho ocyn;ecTBJiHTb nyreM o6pa6oTKH BoccTaHOBHTejieM (npennoMTHTejibHO 
ajiKJMHHHHrHnpHflOM menoMHoro Merajuia, TaKHM, KaK arooMmiHMranj)H^ jihtmh) b HeaKTHHHOM 
pacTBopHTene (npej^noHTHTCJi bho npocroM a^npe, TaKOM, KaK nH3THJiOBbiH 3$np, TerpanHnpo^iypaH mm 
nnoKcaH). PeaKimn MOJKer npoTeKaTb b nmpoKOM nwanaaoHe TeMnepaTyp h Totman TeMnepaTypa peaKimn 
He HBjiHercH o6H3aTejibH0H hjih HacroHinero H3o6pereHHH. npejj^oxrrwTejibHaH TeMnepaTypa peaKimn 
3aBHCHT or TaKHX $aKTopoB, KaK npnpona pacTBopjrrenH m Hcnojib3yeMbiH HcxonHbm MaTepwaji hjih 
peareHT. OnHaKo o6bnnio HBjiHercH u;ejiecoo6pa3HbiM ocymecrBjiHTb peaKimro npn TeMnepaType or 0°C 
100°C, a 6onee npejj^o^rmTejibHo ot KOMHaTHOH TeMnepaTypbi 740 80°C. BpeMH, Heo6xonHMoe nro peaKimw, 

MO3KH0 TOXe H3MCHHTb B UmpOKHX npej^eJiaX B 3aBHCHM0CTH OT MHOPHX <j>aKTOpOB, OCOOCHHO OT 

TeMnepaTypbi peaKimn h npnpoj^bi Hcnojib3yeMbix peareHTOB h pacTBopHTejiH. Ho ecjm peaKujno 
ocyn;ecTBjiHK>T npn yKa3aHHbix Bbime npenno^rrHTejibHbix ycjiOBHHX, to o6bnmo flocraTO^HbiM 6yneT 
nepHO^ ot 30 MHHyT no 24 MacoB, a 6onee iipej^noHTHrejibHO or 1 j^o 16 HacoB. 

no OKOHMaroiH peaKHHH KajKj^biH npo^yKT peaKinm mokho roBJiercb H3 peaKimoHHbix CMecen 
v TpanHimoHHbiM cnoco6oM, HanpHMep TaK, KaK onncaHo b OTHomeHHH cranim 1. 

PeaKHHH (f). 

3toh peaiameH ajiKHjmpyioT rpynny = NH, Koropan MomeT 6biTb BBe^eHa b rpynny, npej^cTaBJieHHyio 
chmbojiom R la . PeaKUHio mokho ocymecrBjiHTb o6pa6oTKOH ajiKMJiHpyronmM areHTOM b npHcyTCTBHH 
ocHOBaHHH TaK me, KaK b peaKUHH (b) eranHH 2. HeT oco6oro orpaHHMeHHH npwpoAM Hcnonb3yeMbix 
anKHjnipyionmx areHTOB h momho paHHoneHHO npHMeHHTb jho6oh ajncHjinpyionmH areHT, o6brao 
Hcnojib3yeMbm b peaKimnx 3Toro THna. npHMepbi TaKHX ajnoumpyionmx areHTOB BKjnoHaiOT 
anKmirajioreHH^bi , HMejonme ot 1 flo 6 yrjieponHbix aTOMOB, TaKMe, KaK MeriumonHfl, anunio^, 
nponHjmonin;, 6yTHjmoT^m t neHTHjmonim h reKCHjmonim. Tanme HeT oco6oro orpaHEraeHHH npHpo^bi 
Hcnojib3yeMbix ocHOBaHHH h mokho paHHoneHHO npHMeHHTb Jno6oe ocHOBaHHe, o6bnrao Hcnojib3yeMoe b 
peaKimnx aroro THna. npuwepbi TaKHX ocHOBaram Bmno^aioT Kap6oHaTbi mejio^Hbix MeTajuioB, TaKHe, KaK 
Kap6oHaT KamiH h KapboHaT HaTpHH, h rnnpHj^bi n^enouHbix MerajuioB, TaKHe, KaK rHnpin; HaTpHH. 

PeaKimn (g). 

3toh peaKimew imaHorpynny npeBpainaioT b Kap6aMOHjibHyio rpynny. PeaKimio mojkho ocymecrBjiHTb 
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o6ecneHeraieM B3anM0^eHCTBMH cooTBercTeyionjero coe^HHeraiH c ocHOBaraieM. Her ocoooro orpaHiraeimH 
npupoAbi Hcnojib3yeMbix ocHOBaHHH h mojkho paBHoneHHO npHMeHHTb jno6oe ocHOBaHHe, o6biRHo 
Hcnonb3yeMoe b peaKUHHx ;m>ro nma. npHMepw TaKHX ocHOBaHHH BKmotiaioT rHRpoKCHRbi mejionHbix 
MerajinoB, Tarae, kqk rnnpoKCHA HarpHH h rHApoKCHA KanwH, h Ka.p6oHa.TBi inenotiHbix MeTajuioB, TaKne, 
KaK KapooHaT HarpHH h Kap6oHaT KamiH. PeaKmno o6bnmo h npenno*iTHTejibHO ocyn^ecTen^noT b 
npHcyrcTBHH pacTBopHTejiH. HeT oco6oro orpaHmieHHH npwpo^bi Hcnojib3yeMoro pacTBopwrejiH npn 
vcjiobhh, xrro oh He OKa3biBaer BpenHoro bjihhhhh Ha peaKqrao mm Ha y^acTByromHe b Heft peareHTbi h uto 
oh Moxer pacTBopHTb peareHTbi, no KpawHett Mepe, a° HeKoropoft creneHH. IlpHMepbi noAxonniiiHx 
pacTBopHTejieft BKjno^aiOT BOAHbie drapTbi, Taxiae, Kan BOAHbiH MeraHon mm Bojmbra 3TaH0ji, BonHbie 
npocTbie 3$Hpbi, TaKHe, KaK eonHbift nraTHJioBbiH 3<j>Kp, BonHbiH Terpan^nx^ypaH mm. BonHbrii nnoKcaH, h 
Bo^y. M3 hhx npe^noiiTHTejibHbiMH hbjihkjtch BonHbie cnnpTbi. 

PeaKimn MoxeT npcyreKaTb b nmpoKOM AwanasoHe reMnepaTyp h TO*maH TeMnepaxypa peaKHHH H e 
HBjiHercH o6H3aTejibHOH £jih HacTomnero H3o6peTeHHH. npennoxrrHTejibHaH TCMnepaTypa peaKimn 

3aBHCHT OT T3KHX Cj)aKTOpOB, K3K UpHpO^a paCTBOpHTCJIH H HCnOJIbSVeMblH HCXOAHblH MaTepwaJI HJIH 

peareHT, OnHaKO o6bnrao HBJiHexcH nejiecoo6pa3HbiM ocynjecTBJiHTb peaKimro npw TeMneparype ot 10°C a<> 
200°C, a 6onee npe;moHraTejibHO ot 50°C ao 150°C. BpeMH, Heo6xonHMoe jyisi peaKimn, mokho roxe 
H3MeHHTb b mnpoKHX npeAejiax b saBHCHMOCTH or MHorax (faKTopoB, oco6eHHO ot TeMnepaTypbi peaKinm h 
npuponbi HcnojibsyeMbix peareHTOB k pacTBopHTejiH. Ho ecnn peaKimio ocyn^ecranHiOT npn yKaaamibix 
Bbime npeAnowTHTenbHbix vcjiobhhx, to o6bitmo AocraroxmbiM 6y^eT nepHOA or 30 MHHyr 48 nacoB, a 
6onee npe^noHTHTenbHo or 1 no 20 nacoB. 

no OKOOTanHH peaKimn nejiesoe coenHHeHHe mokho n3Bjienb H3 peaKUHOHHOH cMecn TpaHHHHOHHbiM 
cnocoooM. HanpHMep, ohhh H3 uo^xo^fmrnx cnoco6oB BKjno^aeT HeHTpanroaunio peaKimoHHoii CMecn, Kor^a 
oto HyjKHo; hjih, Kor^a npHcyrcTByer HepacTBopHMoe BeinecTBO, y^ajieHHe HepacrBopHMoro BemecTBa 
nyreM 4>HjibTpoBaHHH; Ao6aaneHHe HecMeniMBaiomerocH c Bonoii opramraecKoro pacTBopHTejiH, TaKoro nan 
STHnaueraT; npoMbiBKy boaoh h 3aTeM y^ajierae pacTBopirrejiH. n P n H eo6xoAHMocTH. nonyneHHoe 
onHcaHHbiM o6pa30M ^eJIeBoe coenHHeHne, Moxer 6biTb AonojnnrrejibHo oxmn^eHo TpaAHHjtioHHbiMH 
cnoco6aMM, HanpHMep, nyreM nepeKpHcrajunraauHH, nepeocaKAeHna hjih xpoMaTOPpa^mi. 

CoeAHHeHHH *opMyjibi (1) MoryT 6biTb npeodpasoBaHbi b hx cojim, npeAnotrrKTejibHo $apMan;eBTHxiecKH 
npneMneMbie cojm, nyxeM o6pa6oTKn khcjiotoh TpaAHHHOHHbiM cnoco6oM, HanpHMep, ocyn^ecTBjieHneM 
B3aHMOAeHCTBHH coeAHHeHHH <j)opMyjibi (1) c cooTBercTByion^eH khcjiotoh b pacTBopHrejie. HeT oco6oro 
orparoweraiH npHpoAbi HcnojibsyeMoro pacTBopHTejiH npw ycjioBHH, uro oh He oKaabiBaer BpenHoro 
BjiHHHHH Ha peaKHHTO hjih H a yxiacTByioinHe b Hen peareHTbi h mo oh moxct pacTBopHTb peareHTbi, no 
KpafiHeH Mepe, j\o HeKOTopon creneHH. npHMepbi noAxonmnHx pacTBopHTejiefi BKjno^aiOT npocTbie a^nobi 
raraie, KaK nnaTHJiOBbrit 3$np, TeTparHApo^ypaH h nHOKcaH, cnnpTbi, raKHe, KaK MeraHOJi h 9TaH0Ji, hjih 
rajioreHHpoBaHHbie yrjieBOAopoAbi, TaKHe, KaK MeTHJieHxnopHA h xnopo^opM. PeaxuHH MoxeT npoTeKarb b 
nrapoKOM AHanasoHe TeMneparyp h TOHHan TeMnepaxypa peammH He HBjiHercH o6H3aTejibHOH hjih 
HacroHmero H3o6pereHHH. npeAnoxiTHTejibHaH TeMnepaxypa peaKnrai saBHCHT ot Taxnx 4>aKTopo B , KaK 
npHpoAa pacTBopHTejiH h HcnojibsyeMbiH HcxoAHbiH MarepHaji hjih peareHT. OAHaKO o6bnmo HBjiHercH 
Henecoo6pa3HbiM ocyu;ecTBJiHTb peaKimro npn npHMepHo KOMHaTHOH TeMnepaxype. BpeMH, Heo6xoniiMoe 

HJIH peaKUHH, MOJKHO TOXe H3MeHHTb B UIHpOKHX npeAejiax B SaBHCHMOCTH or mhophx $aKTopoB, oco6eHHO 

ot TeMnepaTypbi peaKimn h npHpoAbi HcnojibsyeMbix peareHxoB h pacxBopHxejiH. Ho ecjra peaKUHro 
ocyinecTBJi5TK)T npw yKaaaHHbix Bbiine npennoxrrHTejibHbix ycjioBHHx, to o6braio AocTaTOTObiM 6yneT 
nepHOA ot 5 MmryT ao 1 waca. 

AjibTepHaTHBHbra cnoco6 nonytieHHH rwAPOxnopHAa aamnoxiaeTCH b cnenyioiAeM: ocynjecTBJiHKvr 
aACop6nHio coeAHHeHHH ^opMyjibi (1) hjih ero cojih H a KOJiomce c KHcnoTHbiMH CMojiaMH (HanpHMep, na 
KonoHKe CM- Sephadex C-25 [xoBapHbni 3HaKj h ajnonpyioT KonoHKy pa36aBJieHH0H cojihhoh khcjiotoh. 

CjiojKHbie 3<J)Hpbi coenHHeHHH no HacxonmeMy H3o6peremno Moryr 6biTb nojiy^eHbi cnoco6aMH, xopomo 
H3BecTHbiMH b f^BHHOEL oojiacTH XHMHH, h HHKaKHX oco6bix TexHQjiorHH He xpe6yexcH. 

Oahh H3 HCXOAHbix MaxepHajioB - coeAHHeHHe $o P Myjibi (II) -mojkho npoH3BOAHTb xopomo roeecTHbiM 
cnocoooM (EP 1759, EP 398326 h EP 600717). 

BMOJTOrwqECKAH AKTMBHOCTb CoenHHeHHH 4>opMynbi (1) OKasbisaioT KaK aHTaroHHcnraecKoe ACHCTBHe 
Ha cepoTOHHH-2 ^enTopbi, TaK h HHra6npyK)n;ee AeiiCTBHe Ha CKBaneH-CMHTaay, npoHBJiHK>r ycTofiqHBbra 
s$$tKT h 0Ka3biBaiOT npojioHTHpoBaHHoe aHTaroHHCTHtiecKoe AencTBHe Ha cepoTOHHH-2 pe^e^TopbI in vivo. 
Ohh Taxxe npoHBJiHBDT MHHHMajibHbrii aHTaroHHCTiraecKHH 34>$eKT no OTHomemno k aApeHannHy a H 

OHeHb HH3KVK) TOKCHUHOCTb. n 0 3T0My COeHHHeHHH ^OpMyjIb! (1) HOJieSHbl HJIH TepanHH HHH npO^HHaKTHKH 

(npeAnoiiTHTenbHo, hjih TepanHH) TpoM&mraecKHX hjih aprepHOCKjiepoTHtiecKHX 3a6ojieBaHHH, nocKOjibKy 
9TH coeAHHeHHH hbjihk)tch a^KTHBHbiMH aHTaroHHCTaMH cepoTOHHH-2 penenTopoB, pacnpeAejieHHbix no 
SHAOTejraajibHbiM KJierKaM KpoBeHocHbix cocvaob hjih TpoMtoiniTaM, h hhth6htop aMH arperaimH 
TpoMoouHTOB. Ohh TaKxe none3Hbi ahh TepanHH hjih npo^HJiaKTHKH (npenno^THTejibHo ahh TepanHH) 
paajnwHbix 3a6ojieBaHHH (HanpHMep, 3a6ojieBaHHH KopoHapHOH aprepHH hjih KposeHocHbix cocyAOB 
rojiOBHoro M03ra) taepe6poB0CKyjiHpHbix), HBJiHioinHxcH pe3yjibTaTOM yKa3aHHbix Bbrme 3a6ojieBaHHH. 
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KpoMe toix>, ohh nojie3Hbi hjih Tepanra mm npo$miaKTHKH rHnepnraiH^eMEraecKiix h 
aprepHocKJiepoTMxiecKHX 3a6ojieBaHHH, nocKojibKy sra coe^HHemiH ^ckthbho CHSsmejor coflepmaHHe 
xonecrepiraa b KpoBH. B Hac-raocm, sth coe^HHeHHH o^eHb nojie3Hbi jjjm Teparnni rom npc4>JDiaKTHKH 
(np^nouTHTenhHo, Ann Teparam) apTepHocKjieporsraecKHX 3a6aneBaHHM, noroMy wro ohh 3<j><j>eKTHBHo 
no^aBHHioT cepoTOHHH-2 penenTopoB h 3$$€kthbho cmoKaiOT coAepxaBMe xoneerepnHa, 

BHojionraecKyK) aKTHBHOCTb coe^HHeraiM no HacronineMy M3o6peTerano HJunocrpHpyror cjienjromHe 

MCnHTAHME 1 3KcnepnMeHT c cyasemieM KpoBeHocHbix cocy^0B(Ba3OK0HcrpMKqwH) Jfoyqajni BJTHHHHe Ha 
coKpameHHe rjia^Knx Mbmm no Mcrony Van Neuten et al. [J. Pharmacol. Exp. Ther. , 218, 217-230, 
(1981)1. YMepmBJinnH nyreM o6ecKpoanHBaHHH Kpbic-caMnoB SD, HMeBmwx Maccy npn6jm3HTejibH0 500 r 
KajK^aH, h y Ka^oro xHBOTHoro HCceKann XBOCTOByio apTepino. y^ajinjin c apTepira npupocimie k hch 
TKaHH nnn nojiy^eHUH crinpajibHOH hojiockh pa3MepaMH npuMepHo 2x20 mm. IIojiocKy nonBenniBajiH b BaHHC 
A*h opraHOB, KoropaH HMena TeMnepaTypy 37°C h coAepxana 10 mji pacTBopa Tnpo^a, HacbnneHHoro 
cMecMo raaoB (95% 0 2 /5% COJ, h npMBonMrai b paBHOBecHoe cocroHHue b rexieHHe 1 naca, npemfle, neM 
McnojibsoBajiM b 3KcnepHMeHre. K cnwpajibHoii nonocKe npuKjiaAWBann nepBOHa^anbHyio pacTHTMBaiomyio 
Harpy3Ky 0,5 r h AaTUHKOM nporoBoniDiH 3anncb H3MeHemra HanpHxeHHH no H30MeTpmecK0My Me-rony. 
flo6aBJiOTn b BaHHy 3* 10" 6 M cepoTOHHHa Kan mnryKTopa BasoKOHCTpHKUHH h nocne CTa6nnH3anHH 

coKpaTHrejibHOH peaKUHH npenapaTa (o6pa3na) AoSaBJinnw b BaHHy wcnbiTyeMoe coenHHeHHe c 
nocreneHHbEM yBonraeHHeM coAepmaHMH HcnbiryeMoro coeniraeHHH b BaHHe npn KOHTpojmpoBaHHH 
HanpHmeHHH b cmipajibHOM nonocKe. 3aT€M Ao6aBJiHjm 10" 4 M nanaBepuHa. npennojioxiro, uro 
HanpHmeHHe nepeA Ao6aBneHneM KajKAoro McntiTyeMoro coenHHeHHH cocraBjuuio 100% h xrro HanpHxeHHe 
^epeo 5 MHHyr nocne flo6aBneHHH nanaBepnHa cocTaBJiano 0%, no KpuBofi perpeccira HaMMeHbmwx 
KBanpaTOB Bbumcjinim KOBneHrpanHK) Ka^oro HcnbrryeMoro coenHHCHHH, Heo6xonHMyio nnn cmuseHUH 
HanpHxeHHH Ud 50% (IC^. Pe3ynbraTbi noKa3aHbi b Taajrane 2. 

MCnHTAHWE 2 SKcnepHMeHx co CBH3bisaHHeM c peueirropaMM Bbui HcnojibsoBaH MeroA Leysen et al 
[Mol. Pharmacol. ,21, 301- 314, (1982). B stom SKcnepHMeHre Mcnonfa30BajiH MymcKHe oco6n npbic Wictar 
(Macca -rena 280-320 r). Orpeaajm rojioey KajKAoro muBOTHoro h HcceKajin Kopy rojiOBHoro M03ra u 
nojioca-roe Teno. Brn opraHbi aaMopararoami Ha cyxoM jibny h ao McnontooBamiH xparaum npw -80°C. 
C BH3bi Bamie c cepoTOHHHOBbiMH p^en-ropaMH npoBepHxra, Hcnojibsyn Kopy ronoBHoro M03ra. flnsi 
npuroTOBjieHUH cycneH3HH MeM6paH 3aMopojKenHyio raaHb Mosra roMoreroi3HpoBajiH c 50 mM 6y$epa 
Tpwc-HCI (pH 7,7) b roMoreHHsa-rope nojinrpoH PT-20 h roMOPeHar ueHTpH^yrnpoBajra iron 49000xq 
(06/MHH) b TexieHHe 10 MHHyr. nojiyneHHbifi ocaAOK (jienenmy) cycneHAHpoBajra b Tp K c-6y6epe 
UeHTpH^yrapoBajiH h bhobb cycneHAHpoBajni b Tpnc-6y4»epe. OnpeAejiHjm coAepataHne 6enKa b nonyneHHOH 
cycneH3HH M€M6paH h Tpnc-6y$epoM aoboahjim ero ao 0,57 Mr/6enoK/Mji. CycneH3ino MeM6paH xpamuni np H 
-80 ^C. 

PeaKUHK) cBH3MBaHHH c p^cnTopaMH HatniHajm nyTeM BBeAeHHH 40 mkji cycneH3MM MeM^pan b npo6npKy, 
coAepmaBmyio 50 mkji 3 H-jmpaHAa h 10 mkji KaxAoro HcnbiTyeMoro coenHHeHHH (pacTBopeHHoro b 
AHMeTiuicyjit^oKCHAe). nocne MHKy6anHM npn 30 °C b Te^eHwe 1 uaca peaKUHK) npeK P an;ajiH nyreM 
(JttuifoTpoBaHHH npH noHHseHHOM AaBJieHMM c Hcnojib30BaHHeM creKjiHHHoro 4>HJibTpa Whatman GF/B 
OnjibTp npoMbiBann oxnasAeHHbXM jibAOM TpHC-6y$epo M (4 mji x 2 pasa). 3aTeM Qvuiwrp o6pa6aTbiBajm 
ACS-11 h onpeAejiHJiH ero paAHoaKTHBHocTfa c noMomtio xmakocthoix) cr^THJijim^HOHHoro cnerroKa 
OnpeAejiHjm HecnenH^iraecKoe cBH3bi B aHne b npucyTCTBHH 20 kM aTpororaa. no nponeHTaM CBHSbiBaroiH 
onpeAejiHJiH b npoueHTax hh- pn6npoBaHiTe cbh3 bi bshhh c penenTopaMH b npHcyTCTBHH KaxAoro 
HcnbiTyeMoro coeAHHeraiH. no k P hboh perpeccHH HawMeHbimix KBanpaTOB Bbrcmcjuura KOHD^eHTpanHK) 
Ka^Aoro HcnbiTyeMoro coeAHHeHHH, Heo6xoAHMyio nnn HHTH6HpoBaHHH cBH3biBaHHH Ha 50% (IC- ). 
Pe3yjibTaTbi noKa3aHbi b Taojnme 3. 

MCnHTAHME 3 MHPH6Hpyiom;aH aKTHBHOCTb no OTHomeHHio k cKBaneH-CHHTa3e AKTHBHOCTb 
HHra6MpoBaHHH CKBajieH-CHHTa3bi onpeAejinnii no MeTony, oraicaHHOMy b naTeirre CIIIA N 5102907- Anal 
Biochem. 203, 310 (1992). 

PeaKUHio no OTHomeraco k CKBaneH-cuHTa3e npoBepHjm npn aHa3 P o6Hbrx ycnoBHHx c ncnojibaoBamieM 
npo6MpKH paaMepaMH 16x110 mm, coAepmaBmeii peaKmioHHWH pacTBop, HMeBnmfi cneAyK>mHM cocras. 

KaKAbie 100 mkji peaKUHOHHoro pacTBopa (oahh aHajim) coAepxajni 50 mM KH2P0 4 /H2HP0 4 (ph 7,5; 
6y$epHbiH pacxBop, coAepxamHH Aw™njx><j>oc<})aT Kanim-rHApo4)oc$aT ahk3Jihh), 10 mM NaF ((JrropwA 
HaxpHH), 10 mM MgCLj (xno P HA MarHira), 2 mM DTT (nHtTHorpeHT), 50 mM acKop6nHOBOH khcjiotm, 20 
eAHHHu/Mn oKCHAasbi acKop6HH0BOH KHCJioTbi, 1 mkM NADPH (HMKOTHHaMHAaAeHHHAraryimeoT^ 
10 mkM |4- 14 C] -FPP (4>apHe3iuniHpo4Kx;4)opHaH KHcnoTa); 58 mkKm/mkmojib), 60 mkt/mji cycneraini 
MHKpocoM nexieHH Kpbicw h pacTBop HHTH6HTopa (5 mkji KasAoro HcnbiTyeMoro coenHHeHHH b MeTaHOjie 
mm BOAe). 



PeaKUHK) Ha^HHajiH nyreM Ao^aaneHHH MUKpocoMarrbHon cycneH3HH nenemi Kpwcbi. 3areM peaKnHOHHbrii 
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pacTBop HHKy6npoBajni b TepMocraTe npn 37°C b Traemie 20 MHHyT, nocne xiero peaiopno npeKpamarra 
Ao6aaneHHeM 100 mkji CMecw (1:1 no o6i>eMy) 40%-Horo KOH (bo^hwh pacTBop rnnpoKCHna keuihh) h 
95%-Horo EtOH (BonHbiH sraHon). nojiy^eHHbiH npn stom peaKUMOHHbM pacTBop HarpeBajni npn 65 °C b 
TeneHne 30 MHHyr h 3aTeM oxnajKnajni. SKcrparHpoBajiH CKBaneH AByMH MHJununrrpaMH reKcaHa. Ohhh 
mhjihhjihtp nanyMeHHoro reKcaHOBoro cjioh cMemHBann c 10 mji ci^iHTHJUiHTopa h onpenennjiH 
pa^HoaKTUBHOCTB c noMombio JKn^KOCTHoro ci^iHTitnjiHL(HOHHoro cueTMHKa. 

MHTM6npyiomyK) aKTHBHOCTb Kaxfloro HcnbiTyeMoro co^hhchkh no OTHomeHino k (J>epMeHTy onpe^enHJiH 
nyTeM cobmccthoh HHKy6aHHH o6pa3i;a, co^epmaBmero ncnbiTyeMoe coenHHeHHe, c o6pa3npM $epMeHTa h 
cy6crpaTOM b peaKHHOHHOM pacTBope. 

B Taojnme 4 noKaoaHa Kom;eHTpaHHH (IC^ ksok^oto HcnbrryeMoro coejnmeHHH, Heo6xonHMan jyin 

50%-Horo HHrn6HpOBaHHH. 

M3 npHBefleHHbix Bbime AaHHbix mosho hcho Bn^eTb, xrro coe/n*HemiH no HacroniHeMy H3o6peTeHHro 
npoHBJunoT BbicoKyio aKTHBHOCTb KaK aHTaroHHCTbi cepoTOHHH-2 peuenTopoB b coHexamra co cnoco6HOCTbio 

MHPM 6npOBaTb aKTHBHOCTb CKBajieH-CHHTa3bI . 

npM Hcnojib30BaHHH coe ( H l MHeHMii $opMyjibi (1) h hx 4>apMaueBTHuecKH npHCMneMbix conefi h jwJuapoB b 
KaueerBe TepaneBTHnecKHX hjih npo^miaKTwuecKnx jieKapcTBeimbix cpe^cTB nnn yKa3aHHbix Bbnne 
3a6oneBaHHw mx mojkho bbohhtb HHflHBwayajibHO hjih b CMecn c ^apMaueBTOTecKH npneMjieMOH ^o6aBKOM, 
HanpHMep HanojraHTeneM hjih pa36aBHTejreM, jno6biM no^xonHmsiM cnoco6oM, HanpHMep, chocodom 
nepopajibHoro BBe^eHWH (HanpHMep, b $opMe TaojieTKH, Kancyjibi, ppaHyjibi, noponma hjih cnpona) hjih 
cnocoooM napeHTepajibHoro BBe^eraiH (HanpHMep, b (J>opMe mrbeKUHOHHoro pacTBopa). 

YKaaaHHbie jieKapcTBeHHbie <j>opMbi Moryr 6biTb HsroTOBJieHbi xoporao hsbccthbim chocooom c 
HcnojibsoBaHHeM flo6aBOK, Taraix, Kan HanojiHHTejib (HanpHMep, npoHSBo^Hbie caxapoB, Tame, KaK 
JiaKTOsa, caxapoaa, rjnoKosa, meihhht h cop6wT; npoH3BOAHbie KpaxMana, Taraie, kbk KyKypysHbiw 
KpaxMan, Kapro^ejibHbiH KpaxMan, a -KpaxMan, ^ckctphh h k ap6oKCHMeTHjiKpaxMaji ; npoH3BO^Hbie 
i^ejuno ji 03 bi , Tarae, KaK KpHCTajunraecKan uejuiiojio3a, HH3K03 aMeineiniaH ranpoKcnnponH^ejijiKwiosa, 
rH^poKciniporoinMeTHm^ejiJiKOT Kap6oKCHMeTHra;ejunojio3a, KanbOHH- Kap6oKCHMeTHjn^ejijnojio3a h 
nonepexiHo-craHTaH HaTpHH- KapooKCHMerHJiuejijnojiosa; apaBHHCKan KaMenb; neKcrpaH; nyjuiyjiaH; 

CHJIHKaTbl, TaKHe, KaK JiePKHH aHTHnpHfl KpeMHeBOH KHCJIOTbl, CMHTeTHHeCKHH CMJIMKaT ajBOMHHHH H 

MeTa-cHjiHK aT ajnoMHHaTa MarmiH; (jxx^aTbi, TaKHe, KaK (Jxx^aT KajibUHH; Kap6oHaTbi, TaKHe, KaK 
KapooHarr KaribHHH; cyjib^aTbr, TaKHe, KaK cyjib$aT Kajibqwn), cBH3biBaK>n;ee Ben^ecTBo (HanpHMep, 
yKaoaHHbie HanojirarrejiH, jKejiaTHH, nojiHBHHHjnBippojiHAQH, MaKporan), pa3pbixji5non;ee Ben^ecTBO 
(HanpHMep, yKasaHHbie HanonHHrerai, xHMHxiecKH MOAH^HUHpoBaHHbie npoHSBonHbie KpaxMana hjih 
uejunoji03bi , TaKHe, KaK HaTpHH-KpoccKapMejunosa, HaTpHH- Kap6oKCHMeTHjiKpaxMaji h nonepexmo^cnniTbiH 
nonHBHBiuinHppojiHAOH), Ben^ecTBO, ofinerHiaron^ee HSPoroBJieHHe (HanpHMep, TanbK; cTeapHHOBan KHcjiora; 
ereapaTbi MeraruioB, TaKHe, KaK creapaT KajibUHH h creapaT Mannra; KOJinoH^HbiH ^hokch^ KpeMHun; 
JiaKC, TaKofi, KaK 6h ryM (imejiMHa* CMona) h cnepManeT; 6opHan KHcnora; rjniKOJib; Kap6oHOBbie khcjiotbi, 
TaKHe, KaK <J>yMapoBan h annnHHOBaH KHCjioTbi; Kap6oKcnnaTbi HaTpHH, TaKHe, KaK 6eH3oaT HaTpHH; 
cyjib$aTbi, TaKHe, KaK cyjib^aT HaTpHH; jiennHH; jiaypnjicyjib^aTbi, Taraie, kbk Jiaypnjicyjib^aT HaTpHH h 
JiaypHjicyjib4»aT MarraiH; KpeMHeBbie khcjiotw, TaKHe, KaK aHPH^pHfl KpeMHeBOH KHCJiorbi h ra^paT 
KpeMHesoH KHcnoTbi; npoH3BonHbie KpaxMajia, Hcnojib30BaHHbie b yKa3aHHbix HanojiHHTejiHx), 
cTa6iuiH3Hpyion;ee sen^ecTBo (HanpHMep, cnoxHbie a^npbi napaoKCH6eH3oaTbi, TaKHe, KaK MeTnjmapa6eH h 
nporauinapaoeH; cnnpTbi, TaKHe, KaK xjiop6yraHOji, 6eH3HjioBbrn cnnpT h ^rouiaTHjioBbiH cnnpT; 
6eH3ajiKOHHHXJiopHA; ^eHojibr, TaKHe, K aK $eHon h Kpeson; THMepocan; aHTH^pHn, yKcycHoii KHCJioTbi; 
cop6HHOBaH KHcnora), KoppnreHT (HanpHMep, nmpoKo Hcnojib3yeMoe noAcnanjHBaronxee oeinecTBo! 
noHKHCjiHio^ee Ben^ecTBO, apoMaTH3Hpyion;ee Ben^ecTBo), pa36aBHTenb h pacTBopHTenb «jih mrbeKHHH 
(HanpHMep, Bofla, 3TaHon, rjnn^epHH). PeKOMeH^yeMaH cyTOHHan ^03a ppst B3pocjibix, xoth h 3aBHCHT ot 
chmhtomob, BospacTa h t.h., HaxonHTCH b HpeAejiax ot 1 mt (npe^no^THTejibHo 10 mt) j\o 2000 mt 
(npennoxTTHTejibHO 400 mt) jjjih nepopajibHoro BBefleHHH h ot 0,1 mt (npenno^THTenbHo 1 Mr ) no 500 mp 
(npennotiTHTejibHo 300 mt) hjih BHyTpHBeHHoro BBe^eHHH. flosy cnenyer BBonnrb b BH^e onHOH-mecTH 

pa3^ejlbHbIX ^03 B CyTKH, B COOTBeTCTBHH C CHMnTOMaMH. 

nojiyHCHHe coenHHeHHH no HacroHn^eMy H3o6pereHHK> flajiee npoHJunocrpHpoBaHO Ha cnenyronpix 
HeorpaHHxmBaromHx npHMepax. nonyneHHe HeKOTopbix hcxoahbix MaTepnajioB, HcnojibsoBaHHbix b 
yKa3aHHbix npHMepax, npOHHjnocTpHpoBaHo b nocne^yioinHx nonyxieHHHx. 

nPMMEP 1 (2P, 3P) -2- 2- 4-Orop-2- 2- (3-MeTOKCH4teHHn3THn)-$eHOKCH 3thji 
-4-rH^oKCH-l-MeTHraiHppojiHnHHrHn^ 1(a) (2P, 4P)-l-3TOKCHKap6oHHn-2- 2- 4-4)rop-2- 

2-(3-MeTOKCH4>eHHn)3THn 4»chokch 3THJI -4-rHnpoKCHnnppojnnnra 399 mp 4-<Drop-2- 
2-(3-MeTOKCH$eHHji)3THn (J)eHOjia (nojryxieHHoro tbk, KaK onncaHo b nojiyweHHH 4) pacTBopHJin b 8 mjt,- 
nHMeTHnaneraMH^a h 3aTCM k nonytieHHOMy pacTBopy j^o6aBjiHjiH npn oxjram^eHHH jib^oM 363 mt 
TpeT-6yroKCHna KarniH h 718 mt (2, 4P) -2- (2-xnop3THji) -l-3TOKCHKapooHHn^rHnpoKCHnHppoj^ 
3aTeM nojiyxieHHyK) cMecb nepeMenraBajiH npn 40°C b TexieHHe 5 uacoB. no OKOHHaHHH 3Toro BpeMeHH 
Ao6aaJiHXEH 50 mji 3THnaueTaTa h peaKUHOHHyio CMecb npoMbiBajni bo^oh h HacbnneHHbiM Bonm>iM 
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pacTBopoM xnopuna HaTpun b yKa3aHHOM nopHHKe. SrHnaneTarHbiH cjioh cynoum Han, 6e3BonHbiM 
cyjib$aTOM MapHHH h 3aTCM KOHi;eHTpnpoBajiH nyreM BbmapHBamiH npw noHnmeHHOM AanneHHH. 
ITojiyqeHHoe MacjiHHHcroe BetnecTBO o™majra kojioho^ihoh xpoMaTorpacjiHeH Ha cwnHKarejie c 
Hcnonb30BaHHeM b Ka^eerBe amoeHTa cmcch reKcaHa h 3THnaneTaTa c ofoeMHbiM OTHoraeHneM 3: 7 h b 
pe3ynbTaTe nowpwrn 535 Mr (Bbixon, 76%) yKa3aHHoro b 3arojioBKe coenHHeHHH b sune 6ecin*iTHoro 
MacjimiHCToro BemecTBa. 

CneKTp HnepHoro Maiwraoro peaoHaHca (270 MIX CDCy 5 M.n,.: 1,1-1,35 (3H, MyjibTmneT); 1,75-2,3 
(3H, My/ibTunjieT); 2,3-2,6 (1H, MyjibTmuieT); 2,75-3,0 (4H, MynbTHnner); 3,4-3,8 (1H, MyjibTHnjieT); 
3,45 (1H, pyfaerr Ay6neroB, J= 4,3 h 11,9 Tu); 3,79 (3H, CHmvieT); 3,9-4,3 (5H, MyjibTHnneT); 
4,35-4,5 (1H, MyjibTHnner); 6,8-6,9 (6H, MyjibTHnneT); 7,15-7,25 (1H, MyjibTHnner). 

^ ( 2R » 4R)-2-|2-{4-OTop-2-[2-(3-MeroKCH$eHHn) 3nm\- <J)eH0KCM}-3Tnn] 

^-PHApoKCH^-MeTwiiiHpponi^^ 201 mt (2R, 4R)-2-[2-{4-4m>p-2-[2-(3-MeroKra^ 
4>chokch}3thji] -l-3TOKCHKap6orain-4-rHnp^^ [nojiyneHHoro Tan, nan b orracaHHOH Bbime 

CTanHH (a)] pacrBopnjiH b 4 mh TeTparHnpo<j)ypaHa h nonyueHHbra pacTBop np6aBn5uni no KaiuiHM k 
cycneH3HH 53 mt jiHTHHajnoMHHHHriinpHAa b 4 mji TeTparnnpo^ypaHa npn oxna^eHHH jibflOM h 
nepeMermiBaHHH. 3areM cMecb HarpeBajm c o6paTHMM xononiuibHHKOM b Te^emie 30 MHHyr. no OKOHnaHHH 
3Toro BpeMeHH peaKUHOHHyio CMecb oxnaxnajiH Ha nbny h np6aBjiHJiH k Hefi neKaranpaT cyjib^aTa HarpHH 
nan pa3Ji0JKeroiH H36biTOtmoro ranj)Hn,a. Y^ajinmi nyTCM ^HjibTpoBamiH HepacTBopHMoe BemecTBO h 
(JiMJibTpaT KOHneHTpupoBajiH npn norouK eHHOM naaneHHH. KoHneHTpaT o*nimajiH nyreM kojiohoxjhoh 
xpoMaTorpa^HH Ha cunnKarene c HcnojibsoBaHHCM b KauecTBe amoeHTa CMecu MerHneHxnopHna h MeraHojia 
c o^MHbiM oTHomemieM 4:1 h b peayjibTaTe nojiymuiH 139 Mr (Bbixon, 80%) ynaaaHHOix) b aarojiOBKe 
coefljmemiH b Bwne 6ecnBeTHoro MacjiHHHCToro BemecTBa. 

CneKTp HAepHoro MaranTHoro peaoHaHca (270 MTu, CDCIJ 5 M.n,.: 1,75-2,2 (3H, MynbTinineT); 2,2-2,4 
(1H, MyjibTHnjieT); 2,40 (1H, ny6ner ny6jieTOB, J=4,5 h 10,8 Fn); 2,51 (3H, CHHrjier); 2,75-3,05 (5H, 
MyjibTHnner); 3,62 (1H, ny6ner Ay6neroB, J= 6,0 h 10,8 rnj; 3,79 (3H, dramer); 3,9-4,1 (2H, 
MyjibTHnneT); 4,4-4,55 (1H, MyjibTHnjier); 6,7-6,9 (6H, MyjibTHroieT);7,15-7,25 (1H, MynbTHnner). 

1 (c) (2R, 4R)-2- (2-{4-$Top-2- [2- (3-MeT0KCH<J>eHHn) sthji] $eH0KCH)-3Tnn] 
-4-rHnj>oKCH-l-MeTHjjjiH^^ 246 mt (2R, 4R)-2-[2-{4-4»rop-2-|2-(3-MeTOKCH*eHHn) 

3Tun]- $eHOKCH} anui] -4-rHApoKCH-l-MeTHjinHppojiHflHHa [nojryiieHHoro TaK, KaK b oimcaHHoit Bbime 
cran™ (b)| pacTBopHJiH b 5 mji 3Tnnai;exaTa h k nojiy*ieHH0My pacxBopy np6aBJiHjm 0,25 mji 4 h. pacTBopa 
xnopoBonppona b STunaneTaTe . 3aTeM cvcecw flaBajni nocroHTb iipn KOMHaraoH TeMnepaType b Te^eHHe 
npiiMepHo 10 MHHyT. KpHCTajuibt, BbmaBnme b oca^oK, co6npajiH nyTCM <J)iuibTpoBaHHH h BbicynnraanH b 
BaKyyMe c nojiy^eraieM 210 mt (Bbixo/j 78%) yKasaHHoro b aarojiOBKe coeflHHeHHH b ew^e 6ecuperHbix 
KpucTajinoB, iuiaBHiUHXCH npH 128-129°C. 

CneKTp nnepHoro ManmTHoro peaoHanca (270 Mph. CDCIJ 5 m.«.: 2,0-2,2 (1H, MyjibTHnner); 2,3-2,65 
(2H, MyjibTHimeT); 2,33 (1H, ny6ner ny6neroB, J= 5,9 h 13,8 PuJ; 2,75-3,0 (4H, MynbTHiuieT); 2,89 
(3H, cnHPner); 2,99 (1H, ny6ner, J= 12,3 Tv); 3,78 (3H, CHHrner); 3,8-4,2 (4H, MyjibTHnner); 
4,55-4,7 (1H, MyjibTHnneT); 6,65-6,8 (4H, MyjibTHnner); 6,8-6,9 (2H, Myjibnnmer); 7,15-7,25 (1H, 
MyjibTHimeT). 

nPMMEP 2 (2R, 4R) -2-[2-{ 4-0»rop-2-(2- (4-4)Top$eH H n) anui] ^okch}- 
3Tim]-4-rHnpoKCH-l-MeTiinnHppojranHH 2 (a) (2R, 

4R)-l-TpeT-ByroKcm^ap6oHHn-4-Tper-6yTiiJiniiM 

-2-[2-{4-$Top-2-(2-(4-4)Top<J)eHHn)3Tim]4)eHOKcn}-3Tim 248 mt 

4-^Top-2-|2-(4-4>Top<J)eHiin)3TMJi]<J)eHQna (nojiy^eHHoro ran, KaK onwcaHo b nojiy^eHMH 6) pacTBopanH b 10 
Mn N,N -nHMeTHnaueTaMHAa h sareM k nonyMeHHOMy pacTBopy Ao6aBjiHjni npw oxnaasAeroni jib^oM 125 mt 
TpeT-6yroKCHna keuihh h 405 mt (2S, 

4R)-l-Tper-6yroKCMKap6oHiin-4-TpeT-6yTOj^ 3aTeM 
nony^eHHyio CMecb nepeMemKBajni npn KOMHarHon TeMnepaType b Teueinie 3 ^acoB, nocne xiero k 
peaKUHOHHOH CMecM Ao6aBJiHjni 150 mji anuianeTaTa. PeaKunoHHyio CMecb npoMbiBajm eonon H 
Hacbin;eHHbiM BonHbiM pacrBopoM xnopn^a HaTpHH b yKa3anH0M nopnnKe. STim^eTaTHbiH choh cynntrm 
Ha A 6e3BonHbiM cynb4>aroM MarraiH h 3areM KOHueHTpHpoBanH nyreM BbmapHBaHHH upn nomixeHHOM 
AaaneHHH. nonyxjeHHoe MacjiHHHCToe BemecTBO oxmn;anH nyreM kqjiohomhom xpoMarorpa^HH Ha 
cHjnncarene c ncnojibsoBaHweM b KaHecTBe amoeHTa CMecn reKcaHa h snmaneraTa c o&beMHbiM 
OTHomeHHeM 4:1 h b peayjibTare nojiyunjiH 433 mt (BbixoA 73%) yKaaaHHoro b aarojioBKe coenHHeHWH b BK^e 
6eciiBeTHoro MacnHHHcroro BemecrBa. 

CneKrp nnepHoro MarHHTHoro pesoHaHca (270 MIX CDCy § 0,02 (3H, CHHrjieT); 0,03 (3H, 

CHHrjieT); 0,84 (9H, CHHTJieT);l,46 (9H, CHHrjier); 1,7-1,9 (2H, MynbTHnjier); 2,0-2, 15 aH, 
MyjibTHnjieT); 2,25- 2,5 (1H, MynbTHnner); 2,75-2,95 (4H, MyjibTrauier); 3,3-3,7 (2H, MyjibTHnner); 
3,9-4,2 (3H, MyjibTHnneT); 4,25-4,4 (IH, MyjibTHnjieT); 6,7-7,0 (5H, MyjibTHnjieT); 7,05-7,2 (2H, MyjibTHnneT). 

2 (b) (2R, 4R)-2-l2-{4-Orop-2-[2-(4-<irrop$e^^ -4-PHnpoKCH-l-MeTHJinHppojn^nHH 398 mt 
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(2R, 4R)-l-Tpe^6yTOKCHKap6oHHJi^-r^ -2- [2-{4-<]>Top-2-[2- (4-4>Top$eHHn) 

aranl <J>eHOKCM}- 3nm]nHppojBwiHa InanyxieHHoro TaK, kbk b onucaHHOH Bbime cranim (a)] pacrBopHJiH b 10 
Mn TeTpar*mpo4)ypaHa h nonyueHHbift pacTBop «o6aBJi5om no KanjiHM k cycneH3HH 81 mt 
jmTHHajiroMMHHiiraHpHHa b 10 Mn TeTparM^po^ypaHa npn oxnaiK^eHWH nbnpM h nepeMeniHBaHHH. 3areM 
najiyueHHyio CMecb HarpeBajni c o6paTHbEM xanonMJibHHKOM b reneHHe 1 naca. no OKOHnaHHH aroro BpeMeHH 
peaKUHOHHyio CMecb oxjiajK^ajm Ha nbny h np6aBJiHJiH k Hen ^eKara^paT cyjit^ara HarpHH hjih 
paanomeHHH H36biToxmoro runjpima. Yn,ariHnH nyTeM <j)HjibTpoBamiH HepacTBopHMbie BeinecrBa h 
(^wibTpaT KOHneHTpHpoBajm npH nomDKeHHOM ^aBJierani. KoHqeHTpar oxnnnajiH ny-reM kojiohomhoh 
xpoMaTorpa4>ira Ha CHJiHKarene c Hcnojib30BaHHeM b KawecTBe amoeHTa cMecn MenuieHxnopH^a h MeraHona 
c o6i>eMHbiM oTHomeHHeM 7:3 h b pe3ynbTare nonynHjiH 151 mt (Bbixon, 59%) yKa3aHHoro b 3arojioBKe 
coenHHeHHH b BHne oecinaerHoro MacnnHHcroro BemecTBa. 

CneKTp H^epHoro MarHHTHoro pesoHanca (270 M[% CDCy 5 M.n,.: 1,6-1,8 (M, MynbTHnner); 1,8-2,0 
(2H, MynbTHruier); 2,1-2,3 (2H, MynbTHnneT); 2,34 (3H, CHHTJier); 2,6-2,75 (IH, MynbTHnner); 2,8-2,95 
(4H, MyjibTHiuieT); 3,49 (1H, ny6ner ny6neroB, J=6,3 h 10,2 rnj; 3,85- 4,05 (2H, MynbTHnjieT); 
4,35-4,5 (IH, MynbTHnner); 6,7-6,9 (3H, Myjib-nnmeT); 6,9-7,0 (2H, MynbTHnneT); 7,05-7,2 (2H, MyjibTraineT). 

2 < c ) (2 R * 4R)-2-[2-{4-OTop-2-[2-(4-4iTop<}^^ 

3THn]-4-PHnpOKCH-l-MeTHniIHppOJIHn^ 138 mt (2R, 

4R)-2-(2-{4H))Top-2-[2-(4-<^p<j>e^ -4-ranpoKCH-l-MeTHnnHppojiHn™ [nanyxieHHoro 

TaK, KaK b onwcaHHoft Bbirae CTanHH (b)l pacTBopnnH b 4 mji STHnaneraTa h 3areM k nonyueHHOMy 
pacTBopy ^o6aaJiHrai 0,15 mji 4 h. pacrsopa xnopoBonppona b aTHJianeTare h KOHneHTpiipoBajni pacTBop 
nyreM BbmapHBaHHH npn norouKeHHOM flaBJiemni. nonyxiemioe MacnHHHCToe BemecTBO pacTBopjuni b 5 mji 
3THnaneraTa h nojiyneHHOMy pacTBopy AaBajm nocroHTb npn KOMHaraofi TeMnepaType b rexieHHe 
npwMepHo 10 MHHyT. KpHcrannbi, Bbinaeiime b ocanpK, co6Hpann nyTCM <J)HJibTpoBaHHH h BbicynniBanH b 
BanyyMe c nanytieraieM 66 mt (Bbixon, 43%) yKasamioro b sarojioBKe coenHHeHHH b Bune 6ecuBeTHbix 
KpHcraruioB, iinaBHinnxcH npn 70-73°C. 

CneKTp nnepHoro MarHHTHoro peaoHaHca (270 MIX CDCIJ g m.h; 2,0-2,2 (1H, MynbTHnneT); 2,25-2,65 
(3H, MynbTHnner); 2,78 (4H, oramer); 2,84 (3H, CHHrner); 2,99 (1H, ny6jrer, J=12,4 1^0; 3,7-3,9 
QH, MynbTHnner); 3,9-4,2 (3H, MynbTHnner); 4,55-4,7 (IH, MynbTHnner); 6,7-7,05 (5H, MynbTHnner)* 
7,05-7,2 (2H, MynbTHnner). 

FIPMMEP 3 (2R, 4R) -2-|2-(4-Orop-2-[2-(4-$Top4>eHHn) otmjiJ <J>eHOKCH} aran] 
-4-rHnpoKCHroipponHnHHx^Hnpox^^ (3a) (2R, 4R) -l-TpeT-ByTOKCHKap6oHHn-2-[2-(4-$Top-2-[2-(4- 

$Top4»eHHn) 3TKJiI (Jmshokch} 3THn]-4-rwnpoKCHnHpponHnHH 687 mt 4-<X>rop-2-[2-(4-4>Top4>eHHn) 3Tnnl4»eHona 
(nonyneHHoro Tax, KaK oimcaHO b nojiyueHHH 6) pacrBopnnH b 12 mji N,N - nHMerHnau^eTaMHRa h 3areM k 
nojiyueHHOMy pacTBopy Ao6aBnHjm npn oxnajKnemni nb^oM 212 mt Tper- 6yTOKCHA a KanH5i. 3areM 
nonyiieHHyio CMecb nepeMemnBajiH 10 MHHyT, nocne xiero jsp6aBjunm k Hen 687 mt (2S, 
4R)-2-(2-xnop3THn)-l-TpeT-6yTOKCHKap6oHHn-4-Tper- 6yTHjrAHMeTHncHJiHnoKCHimppo^ 3areM 
nonyxieHHyio CMecb nepeMenraBarai npn KOMHarHOH reMneparype b reMeHHe 14 nacoB. no oKOHHaHHH aroro 
BpeMeHH k peaKiniOHHOH CMecH Ao6aBJiHJiH 135 mt Tper- 6yroKCHfla KanHH h CMecb nepeMennroajiH npn 40 °C 
b Texieroie 4 ^acoB, nocne ^ero flo6aBJiHJTH 300 Mn aTrananeraTa. nonyxieHHyio peaKHHOHHyio CMecb 
npoMbiBariH bo^oh h HacbimeHHbiM BonHbiM pacTBopoM xnopH^a HarpHH b yKa3aHHOM nopnnKe. 
STHnaueTarHbiH cnon or^ejisvm h cynnuiM Ha^ 6e3BonHbiM cym^aroM Marram. 3areM ero 
KOHHeHTpHpoBanH nyreM BbmapHBaHHH npn nomisteHHOM AaBjieraiH. nonyxieHHoe MacjiHHHcroe een^ecrBo 
0MHn;ajiH nyreM kojiohouhom xpoMarorpa^HH Ha cnnHKarene c HcnonbsoBaHHeM b Katiecrse ajnoeHra cm ecu 
reKcaHa h aTHnaueTara c o6^>eMHbiM OTHomeHHeM 2:3 h b pe3yjibTare nonynHJiH 571 mp (Bbixo^ 74%) 
yKa3aHH0ix) b 3aronoHKe coenHHeHHH b BH^e 6ecnBerHoro MacnnHHcroro semecrBa. 

CneKTp HAepHoro MarHHTHoro pesoHaHca (270 MTo, CDCy g m.^.: 1,45 (9H, CHHrner); 1,7-2,05 (2H, 
MynbTHnneT); 2,1-2,25 (1H, MynbTHnneT); 2,3-2,55 (1H, MynbTHnneT); 2,85 (4H, cHHrneT); 3,4-3,7 (1H, 
MynbTHimeT); 3,42 (1H, nySner nyojieroB, J=4,4 h U,9 rnj; 3,9-4,05 (2H, MynbTHnneT); 4,1-4,25 {lH t 
MynbTHnner); 4,35-4,5 (1H, MynbTHnneT); 6,7-6,9 (3H, MynbTHnner); 6,9-7,0 (2H, MynbTHnneT) 
7,05-7,2 (2H, MynbTHnneT). 

3 ^ ( 2R - 4R)-2-[2-{ 4-Orop-2-[2-(4-^p4>eHHn)3THnI ^chokch) 

3THn|-4-rHnpoKCHnHppojmnHHTH^ 570 mt (2R, 4R)-l-Tper-6yroKCHKap6oHHji-2-[2-{4-<J)Top-2-(2- 

(4-4>rop4)eHHn) 3THn] ^eHOKcn] arHn] -4-rnnpoKcaniHpponHnHHa (nony^eHHoro TaK, KaK b omacaHHOH Bbnne 
CTanHH (a)) pacTBopnnH b 5 Mn aTHnaueTar h 3areM k nony^eHHOMy pacTBopy npSaBJinjiH 5 Mn 4 h. 
pacrBopa xnopoBOAopoAa b ^THna^eraTe. flanee nonyxieHHyio CMecb nepeMeniHBajiH npn KOMHaTHOH 
TeMnepaType b rexieHHe 30 MHHyr. no OKOHxiamm aroro BpeMeHH KpHcrannbi, BbmaBoiHe b oca^OK, 
co6Hpann nyreM <}>HnbTpoBaHHH, npoMbiBann 3THnaneTaT0M h BbicynniBanH b BaKyyMe, nonytniB b 
pe3ynbTare 381 mt (Bbixon, 78%) yKa3aHHoro b 3aronoBKe coenHHeHHH b BHRe 6ecuBerHbix KpHcraruioB, 
nnafimnHXCH npn 186-187 °C. 

CneKTp HAepHoro MarHHTHoro pe30HaHca (270 MIX i^KcaAeHTepHpoBaHHbiH n^eTHncynb4»0KCHnJ 5 m.a«: 
1,65-1,85 (IH, MynbTHnner); 2,0-2,4 (3H, MynbTHnneT); 2,82 (4H, CHHrner); 3,01 (1H, ny6ner, J=12,2 
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Vu)', 3,3-3,45 (1H, MyjibTHnner); 3,8-4,0 (1H, MyjibTHnneT); 4,06 (2H, Tpunner, J=6,l Vu); 4,35-4,45 
(1H, MyjifaTHnneT); 5 f 41 (1H, ny&neT, J=3,0 rnj; 6,9-7,15 (5H, MyjibTHnneT); 7,2-7,3 (2H, MyHb-rsnineT). 

nPMMEP 4 (2R, 4R) -2-[2-{4-0Top-2-[2- (4^p-3-MeTOKCH4»eHiDi)3THn] $eH0KCH}3THji] 
-4-rM?nx>KCH-l-MeTiijiiiHppo^ 4 ( a j 

4R)-l-9roKcimap6oHim-2-[2-{4-4m)p-2-[2-(4-4>TX)p-3- MeTOKCM^^eHmi) tttvui] 

4>eHOKCH}3THnl-4-ri W oKCHnHppQra^^ 622 mt 4-<}>Top-2- [2-(4-$Top-3-MeTOKCH4)eHMn)3THJi J4>eH0Jia 
(nojiytieHHoro Tax, kok onwcaHo b nony<ieHHH 5) pacTBopHjm b 7 mh N, N-^MMenui^eTaMiwa. 
Ocyn;ecTBTiHnM BaanMOfleMCTBne nojiyweHHoro pacTBopa c 343 mt rpeT-6yTOKCHna KamiH h 678 mt (2S, 4R) 
-2- (2-xnopynui) -l-3TOKc^ap6oBjm-4-PKnpoKC3inHppQ^^ h SKCTpaPHpoBajiH pacreop Tan, ksk oimcaHo 
b CTa^MM (a) npuMepa 1. IIojiyneHHoe MacjiHHHcroe BemecTBO OHHmajiH nyTCM kojiohoxihom xpoMaTorpa4nra 
Ha cKJniKarejie c ncnojit>30BaHneM b Ka^ecTBe sjnoeirra cmcch peKcaHa h 3THjianeraTa c ofrbeMHbiM 
OTHomeHneM 2:3 h b peayjit/raTe nonynHjiH 552 mp (Bbixon. 52%) yKaaaHHoro b aaronoBKe coenHHemiH b 
BHne 6ecqBeTHOPo MacjiHHHcropo BemecTBa. 

CneKTp nnepHoro MarmiTHoro pesoHaHca (270 MIX CDCIJ 5 M.n,.: 1-1,35(3H, Myjib-nnuier); 1,7-1,95 
OH, MyjibTHroieT); 1,96 (1H, flydner AySneroB, J=4,9 h 7,2 PuJ; 2,05-2,25 (1H, MyjibTrainer); 2,25-2 65 
(1H, MyjibTHiuieT); 2,75-2,95 (4H, MyjibranneT); 3,45 (1H, ny6ner ny6neroB, J=4 3 H 12,0 IX); 3,45- 
3,8 (1H, MyjibTimneT); 3,83 (3H, cranncr); 3,85-4,05 (1H, MynbTwnneT); 4,05-4,3 (3H, MyjibnmneT); 
4,35-4,5 (1H, Myjibnmner); 6,6-6,9 (5H, MynbTHnner); 6,96 (1H, ny&ier jry&ieroB, J=8,0 h 11,3 IX)- 

4(b > < 2R - 4R)-2-[2-(4-<I>Top-2-[2-(4-^p-3-MeTO^ 3thji| <J)eHOKCn} 

3TMJ1 H-rHApoKCM-l-Merajim^^ Ocy^ecrannjiH B3aHMoneHCTBHe npyp c npypoM 551 mp (2R, 4R) - 

l-3TOKCHKap6oHHn-2-I2-{4-<^^ 4K»0KCM)3TiOTl-4-r™n^ 
[nojiytieHHoro rax, Kan b oiracaHHofl Bbime cranm (a)], 20 mji TeTparH^po^ypaHa h 140 mt 
jmTH^anroMHHHfini^pHAa h sareM peaKHMOHHyio CMecb o6pa6aTbiBajiH tbk, Kan b cranim (b) npuMepa 1. 
nojiyneHHbni np H stom KOHneHTpar oxnimajiH nyreM kcjiohoxihoh xpoMa-rorpa^rai Ha cminKapejie c 
Hcnonb30BaHHeM b Ka^ecxBe sjnoeHTa cmcch MeTMJieHXJiopH^a m MeraHona c o&bCMHbiM oroomeHHeM 3:2 h b 
peaynbrare nonyuuM 405 mt (Bbixofl 84%) yKaaaHHoro b aaronoBKe coeflHHeHHH b BHne 6ecin3erHOPO 
Macji5nmcroro BemecTBa. 

CneKTp ^epnoro Maiwraopo peaoHaHca (270 MIX CDCy 5 m. A .: 1,65-2,1 (3H, MynbTHnner); 2,1-2,3 
(1H, MyjibTrainer); 2,25 (1H, nyfrier ny6jieroB, J=5,2 h 10,3 FuJ; 2,39 (3H, CHHTJieT); 2,6-2,8 (1H 
MyjibTHiuieT); 2,8-3,0 (4H, MyjibTrauieT); 3,50 (1H, ny6neT nyfijieTOB, J=6,2 h 10,3 IX); 3,84 (3H 
CHHTJieT); 3,85-4,05 (2H, MyjibTHnner); 4,35-4,5 (1H, MyjibTmuier); 6,65-7,05 (6H, MyjibTHnnex). ' 

4 (c) ( 2R * 4R)-2-[2-{4-0TX)p-2-|2-(4-^p-3-MeTOKCM4>eHHn) 3THji]$eH0KCHl 

3THji |-4-pii^poKCH-l-MeTHJiniTppQji^^ 399 j^p j 2 R 

4R)-2-[2-{4-^p-2-|2-(4-<^ 4>chokch} stmji] -4-PM^KCH-l-MeTwiraippojiiwHHa 

[nonyneHHoro xan, Kan b oimcaHHofi Bbime cra^HH (b)] pacTBopjum b 5 mji 3Tnnau;eTaTa. f(o6aBJieHMe 0,38 
mji 4 h. pacTBopa xnopoBOflopofla b 3THnaueraxe npMBejio k Bbmaj^eHHio b ocaj^OK KpHcrajinos. Y^ajuvm. 
pacTBopMTejib nyreM BbmapHBamiH npn noHnxeHHOM ^aBjieiDiH h, nojiyneHHoe TBep^oe BemecTBO 
pacTBop5um b He6aribmoM KQjnraecTBe (npn6jiH3MTenbHo 0,5 mji) MentneHxnopH^a h aaTCM k nojiy^eHHOMy 
pacTBopy Ao6aBJiHjm 5 mji STsms^erarsi. nojiyueHHofi cmcch A aBajni nocroHTb npn KOMHaraoH 
xeMnepaType b Te^emie npnMep H o 10 MHHyr. BbinaBimie b ocaAOK KpHCTajuiw co6npajni nyreM 
*HjibTpoBaHHH h BbicytOHBajiH b BaKyyMe, nojiyxniB b peayjibTaTe 359 mp (Bbixo^ 82%) yKa3aHHoro b 
3aranoBKe coeAHHeHHH b BH^e 6eci^exHbix KpHCTajuiOB, rniaBHrpHxcH npn 128-130 °C. 

CneKTp HflepHoro MapHHTHOPo pesoHaHca (400 MIX reKcafleMTepHpoBaHHbiH n^eTHjicyjib^Kciw 
+D 2 0) 5 m.^.: 1,8-2,0 [1H, MyjibTHmier); 2,0-2,2 (1H, MyjibTinuiex); 2,20 (1H, nydner fly6jieT0B, J=6,0 
h 13,7 IX); 2,4-2,55 (1H, MyjibTrauieT); 2,7-3,0 (4H, MyjibTunjieT); 2,89 (3H, CHHrneT)- 2 97 (1H 
Ay6jieT, J= 12.5 IX); 3,6-3,9 (2H, MyjibTHnneT); 3,80 (3H, ampjier); 3,95- 4,15 (2H, MyjibTHraieT)' 
4,3-4,45 (1H, MyjibTHnner); 6,7-6,8 (1H, MyjibTHnneT); 6,9-7,15 (5H, MyjibTHiuieT). 

nPMMEP 5 (2R, 4R) -2-{2-[4-Orop-2- (2-4^hhji3THji) (J>eHOKCH)3THji]-4-ri W oKCHn^pojii^^ 5 
(a) (2R, 4RH-TpeT-ByTOKc™ap6omui-4-T^^ { 2- [4-4>Top-2- {2-$eHHJi3THn) 

<^OKCH}3THJi]nHppojiHnMH OcymecTBJiHjm B3 aHMO^eHCTBHe ppyr c npypoM 1090 mp 4-<j>rop-2- 
(2-$eHHji3THn) <J>eH0Jia (nojiy^eHHoro tsk, KaK onwcaHO b nojiyiieHHH 3), 1870 mp (2S, 
4R)-2-(6poM3THn)-l-TpeT-6yTOKCHKap6oBOT-4-Tper- 6y Tiiji^iiMeTiiJicHJiMjT OKciiniippOLrii^iiH a h 566 mt 
TpeT-6yroKCHwa KamiH b 10 mji N,N-flHMeTHJiaqeraMHna h nojiyneHHyio CMecb 3KcrpapHpoBajiH Tax, kbk 
onHcaHO b CTanHH (a) npHMepa 2. nojiyueHHoe MacjiHHHcroe Ben^ecTBO oxran^ariH nyTCM kohohoxihoh 
xpoMaTOppa$HH Ha cmiKKarejie c Hcnon b30BaHHeM b KanecTBe sjnoeHTa cMecn peKcaHa h 3THnaqeTaTa c 
ofeeMHbiM oTHOineHHeM 5: 1 h b peayjibTaTe nojiyuHjni 2090 mp (Bbixo^ 84%) yKaaaHHOPo b saranoBKe 
coenHHemiH b BHJ4e SecinaeTHOPo MacjiHHncTOPo BemecTBa. 

CneKTp HAepHoro MaPHHTHOPO peaoHaHca (270 MIX CDCy 5 m. A .: 0,02 (3H, CHHPjieT); 0,03 (3H, 
CHHTJieT); 0,84 (9H, CHHPjier); 1,45 (9H, CHHTjier); 1,7-1,95 (2H, MyjibTHnneT); 2,0-2,15 (1H, 
MyjibTHnneT); 2,25-2,5 (1H, MynbTHnjieT); 2,8-2,95 (4H, MyjibTHnneT); 3,3-3,65 (1H, MyjibTHnneT); 3,35 
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(1H ( ny&ier AY^JieroB, J= 4,5 h 11,0 IX; 3,85-4,2 (3H, MyjibTunner); 4,25-4,4 (1H, MyjibTurmeT); 
6,7-6,9 (3H, MyjibTHnneT); 7,15-7,35 (5H, MyjibranneT). 

5(b) (2R, 4R)-2^2-f4-<I>Top-2-(2-<j)eHi^^ rwnpoKcmiHppcjiiin^^ 600 Mr 

(2R, 4R)-l-rper-6yroKciiKap6oHHn-4-TpeT^^ -2-{2- [4-<j>Top-2- (2-<|>eHHn3THJi)<}>eH0KCH] 

3THn) nwpponimMHa [nonyneHHoro Tan, KaK b onncaHHOH Bbnne cranm (a)] pacrBopnjiM b 5 mji nHOKcaHa h 
3aTeM K nanyxieHHOMy pacrBopy np6aBJiHjiH: mji4h, pacTBopa xnopucroro Bonppona b jnaoKcaHe. 3areM 
nonyxieHHOH CMecn naaajm nocroHTb npn KOMHarHOH TeMnepaType b TexieHHe 1 tiaca. no oKOHnaHHH aroro 
BpeMCHH yflarouiM pacTBopirrejib nyreM BbmapHBaHHH npn noHHxeHHOM nannes™. narryxieHHoe TBepnpe 
eemecxBO pacTBopHJDi b He6ojibmoM KoraraecTBe CMecM MenuieHxnopHna h MeraHona h k nonytieHHOMy 
pacrBopy flo6aBJiHjni 10 Mn 3TiuiaueTaTa, nocne nero ^asarm pacrBopy nocroHTb npn komh aTHOM 
TeMnepaType b TeneHHe npuMepHO 10 MHHyr. BbinaBimie b ocanoK KpucrajiJibi co6Hparm nyreM 
(JjMJibTpoBaHHH h BbicynraBajiH b BaKyyMe, nonywa b pe3yjibTaTe 270 mt (Bbixon, 67%) yKaaaimoro b 
3arojioBKe coenHHeHHH b BH^e oecinaerHbix KpHCTannoB, miaBHinHxcH npn 151-152°C. 

CneKTp nnepHoro MarHHTHoro pesoHaHca (270 MIX CD 3 OD) 5 M.fl.: 1,8-2,0 (1H, MyjibTmuieT); 2,1-2,4 
(3H, MyjibTHnner), 2,8-3,0 (4H, MyjibTHnneT); 3,22 (1H, ^ydneT, J=12,4 Tu); 3,46 (1H, ny6neT 
ny6neroB, J=4,l h 12,4 mj; 4,0-4,2 (3H, MynbTHnneT); 4,5-4,6 (1H, MynbTHnneT); 6,8-7 0 (3H 
MyjibTHnner); 7,1-7,3 (5H, MyjibTwnjieT). 

nPMMEP 6 (2R, 4R)-2-{ 2-[4-<Drop- 2-(2-*e H im3T i m)^oKc H ]3Tim} 

-4-rMj^oKCH-l-MerMmiHppojiHn^ 6 (a) (2R 

4R)-l-Tper-ByTOKCMKap6oHwn-2-{2-(4-$Top-2-(2 frsnmsrsm) ^chokch] 3THn}-4-rHnpoKCHnH^ 1490 
Mr (2R, 4R) -l-Tper-6yTOKcratap6oH^-4-Tpe^ -2-{ 2-|4-$Top-2- (2-<j>eHHJi3Tiin) 

4>chokcm] 3THji}nMppanM^MHa [nonyxieHHoro Tan, kbk oiracaHO b npHMepe 5 (a)] pacTBopHJiH B 15 mji 
TeTparnnpo4iypaHa m k nojiyueHHOMy pacreopy nodaanHJiH 0,79 Mn TeTpaeyrimaMMOHHH^piwa. 3areM 
nojiy^eHHyro CMecb nepeMemwBanH npn KOMHaTHoft TeMnepaType b rexieHHe 0,5 tiaca. no oKoiraaHHH sm>ro 
BpeMeHH peaKttMOHHbiii pacTBop KOHneHTpupoBanH nyreM BbmapHBaHHH npn noHHseHHOM n^aBJieHHH h 
nojiyneHHoe KOHneHTpiipoBaHHoe MacjiHHHcroe BeinecTBo oHHiuajiH nyreM kojiohoxihoh xpoMarorpa*™ H a 
CHjmKarene c HcnojibaoBaHneM b KaxiecTBe ajnoeirra CMecw reKcaHa h 3TKJianerara c ofrbeMHbiM 
OTHomeHneM 1:1 h b peayjibrare nojiyMnnn 1115 mt (Bbixon, 95%) yKaaamoro b sarojioBKe coenHHeHHH b rome 
oecuBerHoro MacjiHHHcroro BemecTBa. 

CneKTp nnepHoro MaraHTHoro peooHaHca (270 MIX CDCy 5 M.n,.: 1,45 (9H, cnHrjier); 1,7-2,05 (2H 
MyjibTHnner) ; 2,05-2,25 (1H, Myjibrmuier); 2,3-2,55 (1H, MyjibTramer); 2,88 (4H, cnHTJier)- 3 4-3 75 
(1H, Mynbnnuier); 3,42 (1H, Ay6jier ny6neroB, J=4,4 h 11,9 IX; 3,9-4,5 (2H, MyjibrmmeT); \ 05-4*25 
(1H, MynbTHnneT); 4,3-4,45 (1H, MyjibTHruieT); 6,7-6,9 (3H, MynbTHnneT); 7,1-7,35 (5H, MyjibTHnneT). 

6 W (2R» 4R) -2-{2-[4-<DTop-2- (2-<})eHHji3THJi) 

4>eHOKCHj3THn}-4-rHnpoKCH-l-^^ Ocy^ecTBJiHHH B3 auMo^eiicTBMe Mexny 1115 mt (2R 

4R)-1-Tper- 6yroKciiKap6oHHJi-2-{ 2-|4-$TO P -2-(2-4)emui3T I ui) ^okch] 3thji} -4-rHnpoKCHmippoaiHnHHa 
[nojiyxieHHoro ran, KaK b onHcaHHofi Bbirae crannH (a)] 20 mji TeTparanpo^ypaHa h 200 mji nwrvui- 
ajiroMMHHftrHnpMfla c nocjienyiomeii o6pa6oTKofi ran, KaK onucaHO b crannn (b) npuMepa 1. nojiyueHHoe npn 
3tom KoimeHTpHpoBaHHoe BemecTBo oxam;ajni nyreM kojiohohhoh xpoMarorpa^HM Ha cwnHKarene c 
ncnojib30BaHHeM b Ka*iecTBe axnoeHTa cmcch MeTuneHxnopima m MeraHona c o6i>eMHbiM oTHomemieM 51 h b 
pesyjibTare nojiyrojni 540 mt (sbixoA 61%) yKasaHHoro b sarojioBKe coenHHeHHH b BHne 6eciiBeTHoro 
TBepnpro BemecTBa. 

CneKTp H^epHoro m apHMTHoro pesoHaHca (270 MIX CDCy 6 M.n.: 1,65-2,3 (4H, Myjibrinuier); 2,30 (1H, 
Ay6ner ny6neroB, J=4,8 h 10,5 Vu); 2,44 (3H, CHHTjier); 2,7-2,95 (1H, MynbTramer); 2,88 (4H,' 
cHHTJier); 3,55 (1H, Ay6/ier ^y6jieroB, J=6,l h 10,5 rnj: 3,85-4,1 (2H, MynbTHnner); 4,35-4,5 (1H 
MynbTHnjier); 6,7-6,9 (3H, MyjibTHnneT); 7,1-7,25 (5H, MynbTHnneT). 

6 , (C) ^ 2R ' 4R ) -2-12- |4-0>TOp-2- (2-$eHHn3THJl) d)CH0KCHl 

3THn}-4-rHnpoKCH-l-MeTHJiirapp(uiHn^ 540 mt (2R, 4R)-2-{2-[4-<J)Top-2-(2- 

4>eHMJi3THJi)4>eHOKcii]3THji} -4-pinnx)KCH-l-MeTiuinHppQjiHnra [nojiyxieHHoro ran, kok b oimcaHHOH Bbime 
cranHH (b)j pacTBopHjra b 5 mh 3THJianeraTa h k nojiyueHHOMy pacrBopy no6aBJiHJiH 0,60 mji 4 h. pacTBopa 
xjiopoeoAopo^a b 3TnjiaueraTe. BbmaBimie b ocaAOK KpHCTajuibi co6Hpann nyreM ^HjibTpoBaHHH h 
BbicymHBajiH b BaKyyMe, nonymm b peaynbrare 515 mt (bbixoa 86%) yKasaHHoro b aarojioBKe coenHHeHHH b 
BHfle 6ecnBeTHbix KpHCTaxuroB, nnaBHnnixcH npn 121-122 °C. 

CneKTp H^epHoro MarHHTHoro pesoHaHca (270 MIX CDCy S m. A .: 2,0-2,15 (IH, MynbTHnner); 2,25-2,6 
(2H, MynbTHnneT); 2,33 (IH, ny6jier ny6jieroB, J= 5,8 h 13,9 IX; 2,85 (4H, cHHrner); 2,87 (3H 
cHHrner); 3,00 (IH, nydner, J= 12,5 IX; 3,7-4,2 (4H, MyjibTHnneT); 4,5-4,65 (IH, Myjibrminer)'; 
6,7-6,9 (3H, MynbTHnneT); 7,1-7,35 (5H, MyjibTHnner). 

nPMMEP 7 (2R, 4R) -2- (2-(2- [2- O^HH^jx^eHHn) 9nui]-4- 

4>Top4>eHOKCM}3TimJ-4-rHnpoKCH-l-MeTHjniH^ 7 ( a ) ^R, 4R) 

-!-TpeT-ByTOKCHKap6oHim-4^rpeT-6yTHnn^ -2-[2-{2-[2-(3,4-nH(})Top<J)eHHn) 
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Mr 



3THJ1 l-4-<J)TOp<5>eHOKCH} 3TVUl] -IIHppQJIimHH OcymeCTBJIHJIH B3aHM0^eftCTBHe Mejsny 400 

2-[2-(3,4-nH<Jm)p<j>eHHJi) 3THji|-4-<J)Top4)eH0jia (nany^eHHoro TaK, kqk oiracaHO b nanyneHHH 7), 690 mt (2S f 
4R)-2-{2-6poM3THn)-l-TpeT-6yTOKCHKap6oHiDi -4-TpeT-6yTHji#HMeTHncHJiH^ h 208 mt 

Tper- 6yroRCMfla KaraiH b 5 mh N,N-n^eTHnaueTaMHna h peaKHHOHHyio CMecb sKCTpaPHpoBajin tsk me, 
KaK oimcaHO b cra^HH (a) npHMepa 2. nony^ieimoe MacjiHHHCToe BemecTBO oxonnajni nyreM kojiohomhoh 
xpoMaTorpa^HH Ha citmiKarene c ncnan b30BaroieM b Ka^ecree amoeHTa cmgch reKcaHa h antnaijeTaTa c 
o^eMHbiM oTHomeinieM 5:1 h b pe3yjibTaTe nonyuMjin 580 mt (Bbixo/j 63%) yKa3aHHoro b 3araji0BKe 
coenHHemiH b BM^e 6ecqBeTHoro MacjiHHHcroro BemecTBa. 

CneKTp ^epHoro-MaPHHTHoro pesoHanca (270 MIX CDCLJ 5 M.n..: 0,02 (3H, CHHPjier); 0,04 (9H, 
CHHivieT); 0,84 (3H, CHHPjier); 1,45 (9H, CHHrneT); 1,7-1,95 (2H, MynbTramer); 1,95-2,15 (Hi! 
MyjibTunner); 2,2-2,55 (1H, Myjib-rnnneT); 2,7-3,0 (4H, Myjib-rsnineT); 3,25-3,65 (2H, MyjibrmuieT); 
3,85-4,05 (2H, MyjibTraineT); 4,05-4,25 (1H, Myjib-nmneT); 4,25-4,4 (1H, MyjibTHnner); 6,7-7,1 (6H, 
MyjibTHnjier). 

7(b) (2R, 4R)-l-rpeT-ByTOKCHKap6oHwn-2-I2-{ 2-(2- (3,4- JW$rop$eimji) 

3THJlJ-4-<J)TOp<3)eH0KCH}3Timl-^ 580 MT (2R, 

4R)-l-TpeT-6yTOKCHKap6oHOT-4-TpeT-6yr^^ -2- [2-{2-[2-(3, 4-AH$Top$eHHn) 

3Tnri|-4-4>Top4)eHOKCH} 3THji)nnppQjiH^HHa (nojiyneHHOPO tsk, KaK b oimcaHHOH Bbrme cTaAHH (a)] 
pacTBopHjiH b 5 mji TerpaPHnpo<l>ypaHa h k nonyxieHHOMy pacTBopy np6aBnHJiH 0,31 mji 
Terpa6yTHnaMM0HHH<Jm>pHHa. 3aTeM nojiyneHHyH) CMecb nepeMemnBanH npn KOMHaraoH reMnepaType b 
Texieraie 1 xiaca. no OKOHMamm stopo BpeMeroi peaKixHOHHyio CMecb Kom;eHTpHpoBajni nyTeM BbmapHBaHHH 
npn noHHmeHHOM flaBjieHMH h KOHneHTpHpoBaHHoe MacnrnmcToe BemecTBO o*»nriajiH nyreM kojiohoxihoh 
xpoMaTOppa^HH Ha cnHMKarene c Mcnojib30BaHneM b KanecTBe ajnoeHTa cmcch reKcana h 3Tiuiai;eTaTa c 
o&bCMHbiM OTHomemieM 1: 1 h b peoyjibTare nojiytnum 280 mp (Bbixofl 61%) yKa3aHHoro b aapojioBKe 
coe / qnHeHHH b snjie 6ecnBeTHOPo TBepnpPo BemecTBa. 

CneKTp 5^epHOPO MaPHHTHOPO pe30HaHca (270 MIX CDCLJ s M.n,.:l,46 (9H, cHHpjieT); 1,7-2,0 (2H, 
MyjibTHruier); 1,05-2,3 (1H, MyjibTunneT); 2,3- 2,55 (1H, MyjibTunaeT); 2,84 (4H, cnHraex); 3,4-3,7 
(1H, MyjibTHiuieT); 3,43 (1H, ny6ner nyojieTOB, J= 4,2 h 11,9 IX; 3,85-4,05 (2H, MyTibTHnner); 
4,05-4,25 (1H, MyjibTHnner); 4,35-4,5 (1H, MyjibTHnjier); 6,7-7,1 (6H, MyjibTraineT). 

7 < c ) ( 2R » 4R)-2-[2-{ 2-|2-(3,4-HH$Top4>eHHji)9THnl-4-^p4)eHOKCii[ -3thji1 

-4-ruTOOKCH-l-MeTHjnmppojiiTOiH Ocy^ecrariHjiH B3anM0fleHCTBHe Mexny 280 mt (2R, 4R)-1-Tper- 
6yTOKCHKap6oHnn-2- [2-{ 2- (3, 4-nH<}>Top$eHHn) 3nuil-4- <l>Top<j)eH0KCH)3Tim]-4-^^ 
InonyiieHHoro TaK, KaK b oimcaHHOH Bbrme cranim (b)] ( 5 mji Terpapirapo^ypaHa h 50 mp 
JiHTHfiajiroMmiHHrimpHRa c nocnenyioii;eM o6pa6oTKofi TaK, KaK ormcaHO b CTanHH (b) npHMepa 1. 
nonyneHHoe npn stom k OHt^eHTpupo BaHHoe BemecTBO o^Hmajin nyreM kojiohohhoh xpoMaTorpa^HH Ha 
CHnHKarejie c Mcnanb30BaHMeM b KaxiecTse ajnoeirra cm€ch MeTHJieHXJiopiraa h MeTaHOJia c o6i>eMHbiM 
oTHomeraieM 10:1 m b peayjibTaTe nojiyxnum 140 mp (Bbixo^ 63%) yKasaHHOPo b aapojioBKe coenHHeHHH b 
Buj^e 6ecHBeTHoro TBepnoro BemjecTBa. 

CneKTp WPHOPo MaPHHTHOPO pesoHaHca (270 MIX CDCy 5 m.^.: 1,75-2,5 (4H, MyjibTHruier); 2,41 (1H, 
Ay&ier ny6neroB, J=4,3 h 10,8 Vu); 2,51 (3H, CHHPJieT); 2,8-3,05 (1H, MyjibTHnner); 2,84 (4H, 
CHHPjier); 3,64 (1H, nyojier ny6neroB, J= 6,0 h 10,8 Tu); 3,85-4,1 (2H, MyjibTHnjier); 4,4-4,55 (m! 
MyjibTHnner); 6,8-6,9 (4H, MyjibTHnner); 6,9-7,1 (2H, MyjibTunner). 

7 W C2R, 4R)-2-[2-{2-I2-(3,4-nH*Top4»eHHn) 

3THJlJ-4^T0p4^0KCH)3THn]-4-Pimp0KCH-l-MeTIUIIIHpp^ 140 MP (2R, 

4R)-2-l2-{2-[2-(3-, 4-nH4)Top4>eHMn)3THn]-4- $Top$eHOKC0|3THn] -4-p^rnx>KCM-l-MeTiuniHppojiHnma 
InojiyweHHOPO Tan, KaK b onucaHHOH Bbraie CTanHH (c)l pacTBopHjiH b 5 mji 3Tnnai;eTaTa h k nojiyxieHHOMy 
pacTBopy Ao6aBnHJDi 0,15 mh 4 h. pacTBopa xnopoBonppona b STHji^eTare. BbrnaBnme b ocanoK 
KpHcrajuibi co6npajni nyreM <J)nnbTpoBaHHH w BbicynrHBajm b BaKyyMe, nojiy^niB b peoyjibTare 113 mp 
(BbixoA 73%) yKa3aHHOPo b 3aronoBKe coemOTeraiH b BHj^e 6ecnBeTHbix KpncrajuioB, nnaB5nmixcH npn 
93-94o c r 

CneKTp H^epHOPO MaPHHTHOPO pesoHaHca (270 MIX CDCy a m.^.: 2,05-2,25 (1H, MyjibTunner); 2,25-2,7 
(3H, MynbTHnner); 2,83 (4H, CHHPjier); 2,9-3,15 (1H, MyjibTHnneT); 2,91 (3H, CHHPJieT); 3,75-4,3 (4H, 
My/ibTHnneT); 4,55-4,75 (1H, Mynbnnuier); 6,7-7,15 (6H, MyjibTHnjier). 

nPMMEP 8 (2R, 4R) -2- [2-{ 2-|2- (3, 4-fln4m)p4)eHiui) sthjiK- $Top4>eHOKCH)3ninI 
4-PHnpoKCHmippcmimHHP^in^ 83 mp (2R, 4R)-l-rpeT-6yTOKCMKap6oB3in-2-[2-{2-(3,4-nH(})T^ 

3THnl -4-$Top4>eHOKCH) 3rim]-4-PHnjx>KcraiHppojiHnHHa [nojiyxjeHHOPo, TaK, KaK oimcaHO b npwMepe 7(b) j 
pacTBopHjm b 2 mji jnioKcaHa h k nonyneHHOMy pacTBopy Ao6aBnHjm 2 mji 4 h. pacTBopa xnopoBonppona. 
3aTeM nojiyxieHHOH CMecH ^aBanH nocroHTb npn KOMHaTHon reMnepaType b reueHHe 1 naca. IIo OKOHnaHHH 
3T0PO BpeMeHH BbmaBnrae b ocanoK KpucTajuibi co6npajiH nyreM 4»HJibTpoBaHHH m BbicymnBajiH b BaKyyMe, 
nanymiB b pe3yjibTare 55 mp (Bbixo^ 77%) yKa3aHH0Po b 3apojioBKe coenHHeHHH b BMne 6ecuBeTHbix 
KpHcrajinoB, wiaBHnjpxcn npn 170-171 °C. 
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CneK-rp jmepHoro MaiwrHoro pe30HaHca (270 MIX CD 3 OD) 5 M.fl.: 1,75-1,95 (1H, MyjibTimjieT); 
2,15-2,35 (2H, MyjibTaruieT); 2,35-2,55 (1H, MyjibTunneT); 2,85 (4H, CHHPjier); 3,24 (1H, ny6neT, 
J=12,6 Tu); 3,49 (1H. flyfrieT /jytxrieroB, J= 4,4 h 12,6 Vu); 3,95-4,2 (3H, MyjibraraieT); 4,5-4,6 (1H, 
MynfaTunner); 6,7-7,15. (6H, Myjib-rrainer); nPMMEP 9 (2R, 4R) -2-{ 2- [4-Xjiop-2- (2-^eHHJi3TKn) 
<J>chokch]3tiui]-4 ri^poKCH-l-MeTHnmippQjiHj^iH 9 (a) (2R, 4R) -2-{2- (4-Xjiop-2- (2-4>eHnn3Twn) 
<J>eHOKCH]3Tim]-l-3TOKCHKap6oHHn-4-PH^^ 500 mt 4-xnop-2-(2-4>eHwn3THn)$eHana 

pacTBOpsuiH b 10 mji N,N- ^HMenuiau;eTaMM^a, ocymecTBJifuin B3anM0^eHcrreHe nojiy^eHHorx) pacrsopa c 
270 Mr Tper-6yTOKCH^a KajiHH h 520 mt (2S, 4R-2-(2-xJiop3THji)-l- 
3TOKCHKap6oHMn-4-rM^poKCMrarppojiii^HHa h peaKijwoHHyio CMecb 3Kcrp apupoBami ran me, Kan oimcaHO b 
cranim (a) npnMepa 1. riojiyxieHHoe MacjiHHHcroe Bemecreo o^nnnajin nyreM KOJiOHOtmon xp>oMaTorpa<J)HM Ha 
ciuiHKarejie c Kcnojib30BamieM b KawecTBe sjnoeHTa CMecw reKcaHa h 3ranau;eTaTa c o6^>eMHbiM 
oTHomemieM 1:2 h b pe3ynbTaTe nony^wm 260 Mr (Bbixofl 29%) yKa3aHHoro b 3arojioBKe coenHHemiH b BHne 
MacjXHHHCToro BemecTBa. 

CneKTp H^epHoro MannrrHoro pesoHanca (270 MIX CDCIJ 6 M.n,.: 1,1-1,35 (3H, MyxtbTunneT); 1,75-2,0 
(2H, MyjibTunner); 2,05- 2,55 (2H, MyjibTMnner); 2,85 (4H, CHHPJieT); 3,4-3,75 (1H, MyjibTrameT); 3,41 
(1H, AyfrieT Ay6neroB, J= 4,2 h 11,9 IX; 3,9-4,3 (5H; Myjibrrainer); 4,3-4,4 (1H, MyjibTwnjier); 6,73 
(1H, Ayfoie-r, J=8,6 IX); 7,05-7,35 (7H, MyjibTHmieT) . 

9(b) (2R, 4R)-2-{2-[4-Xjiop-2-(2- 4>eHMn3T^)4>eH0KCHj3Twri)-4-i^^Kcia-l-M OcymecTBjranH 
BsaHMOAeHCTBwe Memjxy 260 mt (2R, 4R)-2-{2-[4- xnop-2- (2-<}>eHHji3TJDi) 
<})eHOKCM]3TPm}-l-3TOKCjmap6omtri-4-PH^ (nojiyxieHHoro tbk, ksk b oimcaHHOH Bbirae 

CTa^MH (a)], 10 mji TerparM^po<i>ypaHa h70mt jmrHnaJiroMiraHHPHnpinia c nocjienyioineH o6pa6orKOH tek, 
KaK onucaHO b cTa^nn (b) npHMepa 1. nonyneHHoe npM stom KOHneHTpwpoBaHHoe BemecTBo o*nnnajiH nyreM 
kqjtoho^hoh xpoMaTorpa(J)MM Ha ciuiHKarene c Hcnonb30BaHHeM b Ka^ecTBe ajnoeirra CMecu 
MermieHXHopn^a m MeTaHona c o&beMHbiM OTHomeraieM 5:1 h b pe3yjibTaTe nojiyxnura 103 mi- (Bbixon, 46%) 
yKa3aHHoro b 3arojiOBKe coenHHeHHH b BHfle 6ecHBerHoro TBepnppo BemecTBa, imaBsnnepocH npn 65-68 °C. 

CneKTp H^epHoro MarmiTHOPO pesoHaHca (270 MIX CDCIJ 5 m.a-: 1,7-2,05 (3H, MyjibTinuieT); 2,15-2,4 
(1H, MyjibTinuieT); 2,31 (1H, jjy6ner ny6jieroB, J= 4,9 h 10,5 IX; 2,44 (3H, CHHPJieT); 2,75- 2,95 (1H, 
MyjibTunneT); 2,86 (4H, CHHPjier); 3,55 (1H, ny6nex ny6jieTOB, J=6,l h 10,5 IX; 3,85-4,1 (2h! 
MyjibTmuier); 4,35-4.5 (1H, MyjibTMnner); 6,74 (1H, ny&ie-r, J =8,4 PnJ; 7,05-7,35 (7H, MyjibTimjieT). 

nPMMEP 10 (2R, 4R) -2-{2- [4-BpoM-2- (2-*eHHn3THn)4)eHOKCH] 3tmji}-4- 
rMAPOKCM-l-MerHnmippajiiwiH 10(a) (2R, 4R)-2-{2-[4-BpoM-2-{2-4>eHHn3THn)$eHOKCHl 

3thji] -1-3T0KCHK ap6oHHn-4-PMjnjx)KciinHppojiinnflH 500 mt 4-6poM-2-(2-$eHnn3Tnn) <j>eH0Jia pacTBopHnH b 10 
mji N,N-n^eTHnaneTaMin;a, ocyinecTBJiHJiH B3aHM0^eficTBHe nouiyneHHoro pacTBopa c 220 mt 
Tper-6yTOKCHna KajniH h 440 mt (2S, 4R)- 2-{2-xnop3TTm)-l-3TOKciffi H 
peaKHHOHHyE) CMecb SKcrparapoBanH raK me, KaK onucaHO b CTajn*H (a) npnMepa 1. riojiyueHHoe 
MacjiHHHcroe BemecTBo oxnnnajiH nyreM kqjioho^ihoh xpoMaTorpa^im Ha cumiKarejie c Mcnojib30BaHHeM b 
KanecTBe amoeHTa CMecu reKcaHa h arMjiaueraTa c o&beMHbiM OTHomeHHeM 1:2 m b pe3yjibTare nojiyunjin 
280 mp (Bbixofl 34%) yKa3aHHoro b 3arojioBKe coenHHeHHH b BH^e MacjiHHHcroro BemecTBa. 

CneKTp HAepHoro MaPHHTHOPo peaoHOHca (270 MIX CDCIJ 5 m.^.: 1,1-1,35 (3H, MyjibTHnjier); 1,75-2,6 
(4H, MyjibTHinieT); 2,85 (4H, CHHrjier); 3,4-3,75 (1H, MyjibTHmieT); 3,42 (1H, ny6jier ny6neroB, J=4,2 h 
11,9 IX; 3,9-4,3 (5H, MyjibTOnner); 4,3-4,45 (1H, Mynbrnnjier); 6,69 (1H, ny6jier, J=8,5 Fn); 
7,15-7,35 (7H, MyjibTMrmeT). 

10(b) (2R, 4R)-2-{2-[4-BpoM-2-(2-$eHiui3THn)$eHOKCii]3Tiijil- -4-rHnpoKCH-l-MeTHnnHppoji^n^ Ocyn;ecTBjiHJiH 
B3aHMOfleMCTBiie Mtxfjy 280 mt (2R, 4R) -2-{2- [4-6poM-2- (2-$eHiui3THn) $eH0Kcn] 3thji] 
-l-3TOKCHKap6oiDui-4- THnpoKwiniippojiHnHHa [nojiyxieHHoro tsk, kqk b oimcaHHofi Bbime cranrai (a)], 10 mji 
TeTparHnpo$ypaHa h 70 mt JiHTHfiajiMMHHPn^n^npi^a c nocneAyioineH o6pa6oTKoii ran, KaK onwcaHo b 
CTa A™ (b) npnMepa 1. FIojiyxieHHoe npM 3tom KOHueHTpHpoBaHHoe BemecTBO o™majm nyreM kojioho^ihoh 
xpoMaTorpa4)HH Ha cmnncarene c ncnonb30BaHneM b KatiecTBe ajnoeHra cMecH MeTHneHxnopima h MeraHona 
c o6i>eMHbiM OTHomeHHeM 5:1 h b pe3ynbTare nonywin 113 mt (Bbixofl 46%) yKa3aHHoro b 3arojiOBKe 
coenHHeHHH b ewfle 6ecuBeTHoro TBep^oro BemecTBa, njiaBHmerocH npH 63-66 °C. 

CneKTp >mepHoro MarHHTHOPo pe30HaHca (270 MIX CDCIJ 5 M.ff.: 1,7-2,05 (3H, MynbTunneT); 2,1-2,35 
(1H, MyjibTinuieT); 2,29 (1H, ny6neT ny6neTOB, J= 4,9 h 10,4 FnJ; 2,42 (3H, CHHrjier); 2,7-2,95 (1H, 
MyjibTHmieT); 2,86 (4H, cHHP/ier); 3,52 (1H, ny6ner Ay6jieroB, J=6,l 11 10,4 Vu); 3,9-4,05 (2H, 
MyjibTrauier); 4,35-4,5 (1H, MyjibTmuier); 6,70 (1H, ny6neT,- J=8,4 Fq); 7,15-7,35 f7H, MyjibTMnner). 

nPMMEP 11 (2R, 4R) -4-rH^poKCH-l-MeTHJi-2-{ 2- (5-MeTHji-2- (2-4>eHiui3THji) $eHOKCH] 
3TMJi}nHppojiMAMHPM^ 11 (a) (2R, R4) -!-3roKCHKapD^HHn-4-6eH3HnoKCH-2-{2-[5-MeTHn-2- 

(2-$eHHJi3Tnn) <J>eH0KCH]3Tim}raippojiHAiiH 1000 mp 5-Menui-2- (2-$eBiin3Tim) 4teHona pacTBopHnH b 10 mji 
N,N-^MMeTMJiai;eTaMra;a, ocymecTBjiHJiM B3aHM0^eHcrBne nojiy^ieHHoro pacTBopa c 580 mt Tper-6yroKcima 
KamiH h 1620 mp (2S, 4R)-4- 6eH3HJiOKCH-2- (2-xnop3nui) -l-3TOKCHKap6oHiinnHppojnnnraa h peaKHHOHHyio 
CMecb sKCTpaPHpoBajiH Tax xe, KaK onucaHO b CTanHH (a) npnMepa 2. IlojiyqeHHoe MacjiHHHcroe Ben^ecTBO 
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otonnajm nyreM KOjioHonnoft xpoMaTorpa^HH Ha cmniKarene c HcnojibsoBainieM b KauecxBe ajnoeirra cm ecu 
reKcana H 3TJDian.exaxa c o&beMHbiM OTHomemieM 3:1 H b pesyjibxaTe nojiytnoni 1680 Mr (Bwxqn 73%) 
yKasaHRoro b 3arojioBKe coe/noreHHH b aupe MacjiHHucxoro eemecxBa. 

Cnenxp ^epHoro MarmixHoro pesonaHca (270 MIX CDCy a m.«.: 1,1-1,35 (3H, Myjibxunnex); 1,75-2 1 
(2H, Myjibnanner); 2,15-2.6 (2H, Myra/nnineT); 2,32 (3H, CHHTjiex); 2,86 (4H, CHHTjiex)- 3 42 (IH 
flyfinex WtaexoB. J=4,7 h 11,9 IX); 3,55-4,3 (7H, Myjibxumiex); 4,44 (2H, CHBTjier)- 6 6-6 75 (2H 
MyjibTHmieT); 6.99 (IH. jr/taex. J=7.4 Pa): 7.1-7 .4 (10H. MynbranneT). ' ' 

i 1 (b) (2R - 4R ) -l-3roKCHKap6oHHn-4-riTOK)KCH-2-{2-[5-MeTHJi-2 -(2-AeHHjraTHJi) 
^eHOKCHl^nnlniippomwiH 1680 mp (2R, 4R)-l-3TOKCHKa P 6oH Hn -4-6eH3 H noKC H -2-{2-[5- MexHJi-2- 
(2-4>eHHn3THn) ^eHOKCulaTHnlmippojnTOiHa [nojiyxreimoix) xau, kok b omicaHHoft swine cxamm (all 
pacTBop«iH b 15 mji axaHona h saxeM k nonyweHHOMy pacxsopy np6aBJi*jiH 200 mt Karajmaaropa b emie 
10% (Macca/Macca) najinaflwa Ha yrjie. 3aTeM nonyieHHyio cycneHsmo nepeMemnBajm non Bo A opo fl oM^m H 
axMoc^pHOM Aaaneram h npn 60°C b xe^eime 1,5 Hacos. no OKOHuaHHH axoro BpeMenn vnajiajm nyreM 
^KHbTpoBamiH Kaxamiaarop n peaKUHOHHbiii pacrBop KOHueirrpHpoBajiH BbmapHBaHneM npn noimxeHHOM 
AaBJiemni. nojiyueHHfaift KOHueHTpaT cmnmajiH nyreM kojiohohhoh xpoMaTorpafciaa H a cmmKaraie c 
ncnojibsoBaHnew b Kawecxse ajnoenTa cm ecu reKcana H sxunanexaxa c O&beMHbiM oxHomeinieM 1-2 n b 
peaynbxaxe nony^nn 1150 mp (sbixon. 85%) yKasaHHoro b aaronoBKe coennHeHHH b a^e MacjiHtmcroro 

CneKTp «nep H oro MarnHXHoro peaonaHca (270 MIX CDCy g m. A .: 1,1-1,35 (3H, Myjit-rHnjier); 1 7-2 25 
(3H, MyjibTHnjier); 2,25-2, 65 (1H, MyjibTHnjiex); 2,32 (3H, cimrjiex); 2,86 (4H. CHHrjier)- 3 3-3 8 (1H 
My/ibTHrniex); 3,44 (IH, nyfoex ny&ieroB, J=4,4 h 11,9 IX; 3.95-4.3 (3H, Mymmmner); ' 4,01 (2H 

ruj; 7,1-7,35 (5H, MyjibTHnneT). 

11 , (c) (2R> 4R)-4-rH W poKCH-l-MeTHn-2-{2-I5-Men D i-2-(2- ^eHuna-nurJAeHOKCHl 

9Tan|riHppojni3HH OcyinecTBJiHjni B3anM0«eflcTBHe Mes^y U50 mt (2R 4R1 1 
3TOKc H Ka P 6o HHJ i-4-P I wpoKC H -2-( 2- I5- M enui-2- G-^eHHjiaxHj,) ^hokch] a™] imppo^a [n^eHHoro" 
KaK B «™™<* K»nne cx W (b)|. 18 mji TerpanwxKtypaHa h 330 mt JiHTHftajiwMHHHai™™ c 
nocneflyromeii o6pa6oxKO H Tan. KaK omicaHO b crajnm (b) npawepa 1. HcwryneHHoe npTiroM 
KOHueHTpapoBaHHoe BemecTBO ounmajni nyxeM KojionxmHoft xpoMaxorpafcm na cumiKarene c 
HcnwibsoBaHneM b KauecxBe ajnoenxa cMecn MexiineHXJiopiwa ii MexaHOJia c oGbeMHWM OTHomemieM 10 1 n b 
peaynbxaxe nonywm* 776 mt ( Bb ixon 80%) yKaaaHHoro b aaronoBKe coe^nmeHHH b mme 6ecimexHoro 
TBep^oro BemecTBa. ^ 



CneKxp «Ae P Horo Maiwnioro peaonanca (270 MIX CDCy 6 M .n.: 1,6-1,8 (IH, MynbXHnnex); 1,85-2 0 
2H, Myjibxrniner); 2,15- 2.35 (IH, Mynhnnmex); 2,20 (IH, ny6nex nyfinexoB. J=5,4 H 10.0 mi- 2 33 
(3H, c«Hrnex); 2.38 (3H, cmmex); 2.6-2,8 (IH, My^ximnex,; 2,87 (4H. „ 3 47 ttH^y&iS 
Ay6neroB, J=6,4 h 10,0 ru); 3,9-4,1 (2H. MyjibTHnjiex) ; 4,35-4,5 (IH, My^xxmner ; 6,U^H 
MyjibximneT); 7,00 (IH, nyfinex, J=7,4 IX); 7,15-7,35 (5H, MynbTHroiex). 

11 (d) (2R. 4R)-4-IXTpoKcn-l-MexiOT-2-( 2- [5- M exiBi-2- (2- ^mranmJAeHOKCHl 
^JimpponwrnnrooxnopHfl 776 mp (2R.4R) ^-r^oKCH-l-Mexim^-IS-MexJ^- (2-<bemin3x H „ 
frHCKCH] amsii) nupporowraa (nany^eHHoro xaK. KaK b oimcaHHOfi Bbrme cxaflrot (c)| pacxsop^a 10 mji 
axanauexaxa h saxeM k nanyneHHOMy pacxBopy no 6aBjiHjm 0.57 mji 4 h. pacxBopa xjiopoBonopona b 
axHjiauexaxe. 3axeM ynanajm pacxBopjrrejn, nyxeM BbmapnBaHHH np H noHKmemW flaBji™ 
HonyieHHoe XBe PA oe BemecxBO pacxBopnmi b aeSojibinoM KoimqecxBe (npufijniairrejibHo 0 5 mji) 
MexHjieHxnopufla h nocne A o6aBneHHH 5 Mn wcrranoBoro J^upa nojiy^eaHOMy pacxBopy naeajm nocxonxb 
np H KOMHaxHOH xeMnepaxype b xeweHne npuMepno 10 mhhyx. KpHcxajmbi. BbmaBnme b ocanoK, ooSHpaxm 
nyxeM ^unbxpoBaHUH h BbicynmBajm b BaKyyMe, nojiyxom b pesyjibxaxe 788 Mr (Bbixofl 92%) yKaaaHHoro b 
3arojioBKe caeprntemtH b map? 6ecnBexHwx KpHcxaruioB. njiaBamnxcH npn 97-100 °C. 

Cnenxp «fle P Horo MarHHTHoro pesonaHca (270 MIX CDCy S m.«.: 0-2,2 (IH, MyjibTHnnex); 2.25-2 65 

J^rT^^S, 2 ^ (3H ' CHHP,Iel : ): 2,84 (4H> c™™^ 2 .85 (3H, CHHPjiex); 2,98 (IH, ny&iex, 
J=12,6 IX; 3.75^1 (3H Myjib-nmner); 4,1-4.25 (IH, Myjummnex); 4.55-4,65 (IH. MyjibXMnnexH.ee 
W, CHHPjiex); 6.73 (IH, fly6jier, J=7.4 mj; 7.01 (IH, nyfinex, J=7,4 IX); 7.1-7.35 (5H, MyjiBxmuiex). 

nPMMEP 12 (2R. 4R|-4-r HA poKC H -l- M eTiin-2-{2-[4-Mex I m-2-(2-<l)eHi^ ^okchJ 3x1ml 

n^pojnwfflr^oxnopiw 12 (a) (2R, 4R) -l-3To K c H Ka P 6oH K n-4-6eH3 H JioKCH-2-(2-(4 Mexmi-2- 
P-^eramaxnn) ^okchJ axunJimppojninHH 1200 mt 4-Mer H n-2-(2-4«H M ji3x M n) $eHana pacxBopHjm b 10 mji 
' ^-mMBrrsm^erraMKpA, ocy^ecxBjiHjra BsaHMOfleHCXBue nojiyyeimoro pacTBopa c 700 Mr 
rpex-eyxoKcwa kejihh h 1600 mt (2S. 4R)-4-5eH 3H jioKC H -2- (2-xnopaxnn) -l-3TOKC H Kap6oH H mmppoji H nKHa ii 
peaKUHOHHyio CMecb aKcxpar-npoBajm xaK »e, km oimcaHO b cranim (a) npwMepa 2. nonytieimoe 
MacjiHHHcroe BemecxBO onnmajm nyxeM kojiohohhoh xpoMaTorpa^HH Ha cmmKarene c HcnojibsoBaHHeM b 
Kaxiecxse ajnoeirra CMecH reKcana h ^xIDIa^exaxa c o&beMHbiM oxHomemieM 3:1 h b peayjibxaxe najmnuiH 
1820 mt (Bbixofl 73%) yKa3aHHoro b aarojioBKe coe/nmemiH b Bsspfi MacjiHBucxoro BemecTBa. 
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CneKTp H^epHoro MaranTHoro pesoHaHca (270 MIX CDCy 8 M.n,.: 1,1-1,35 (3H, MynbTHruier); 1,7-2,1 
(2H, MynbTHnner); 2,2-2,6 (2H, MynbTHnneT); 2,26 (3H, CHHPneT); 2,87 (4H, cnmvieT); 3,42 (1H, 
nybneT ny6neroB, J=4,7 h 11,9 Vu); 3,55-4,3 (7H, Myjibranner); 4,44 (2H, CHHrner); 6,72 (1H, ny6ner! 
J=7,8 ruj; 6,9-7,0 (2H, MynbTHnneT); 7,1-7,4 (lOH, MynbTHnner). 

12 (b) (2R, 4R)-l-3roKCHKap6oH^^rM^OKCH-2-[2-(4-MeTMn-2- $chokch| sthji) 

HHpponHnHH 1820 Mr (2R, 4R)-l-3TOKCMKap6oHnn-4-6eH3HnoKcn-2H2-[4- Memn-2- [2-$€hxdi3tssji) 
<J>chokch] 3Tnn} impponiuniHa |nonyneHHOPO Tan, KaK b onucaHHOM Bbnne cranim (a)] pacTBopHmi b 20 mji 
3TaHona h 3aTeM k nonyxieHHOMy pacTBopy j\o6amuuua. 200 mt KaTanH3aTopa b Bune 10% (Macca/Macca) 
najuianHH Ha yrjie. 3areM nony^eHHyio CMecb nepeMenmBajiH nofl BonpponpM npu arMoc$epHOM n^aBneHHH h 
npn 60 °C b Tetiemie 2 *iacoB. no OKOOTaHHH 3Toro BpeMeHH y^amum nyreM <J)HJibTpoBamiH KaTanH3aTop h 
peaKHHOHHyio CMecb Kom^eHTpHpoBajni BbrnapMBaraieM npu nomixeHHOM flaBneHHH. nojiyxieHHbni 
Kom^eHTpaT onHinanH nyTCM kohohoxihoh xpoMaTorpa(})HH Ha cHnHKapene c ncnojib30BaHHeM b KaqecTBe 
ajnoeHTa cmgch peKcaHa h 3nuianeTaTa c o6-beMHbiM OTHomenneM 1:2 h b pe3yjibTaTe nonytmnn 1410 mt 
(Bbixofl 95%) yKa3aHHoro b 3aronoBKe coenimerotH b Bnne MacjiHHHCToro BemecTBa, 

CneKTp nnepHOPO MaranTHoro pe30HaHca (270 Mr^ CDCIJ 5 M.n,.: 1,1-1,35 (3H, MynbTHnner}; 1,75-2,3 
(3H, MyjibTMiuieT); 2,25 (3H, chhtjict); 2,3-2,6 (1H, MynbTHnneT); 2,86 (4H, CHHrner); 3,4-3,8 (1H, 
MyjibTHnneT); 3,42 (1H, nyoneT nyoneroB, J= 4,4 h 11,9 rnj; 3,98 (2H, TpHnjier, J=5,9 rnj; 4,05-4,3 
(1H, MynbTHnner); 4,12 (2H, KBaprer, J=7,l rnj; 4,3-4,45 (1H, MynbTHnner); 6,72 (1H, nyoneT, J=7,9 
rnj; 6,9-7,0 (2H, MyjibTHnneT); 7,15-7,35 (5H, MynbTHnneT). 

12 (°) (2R, 4R)-4-rHnpoKCH-l-MeTim-2-{2-[4-MeTHn-2-(2-4»eHHn3TH^ 

4>eH0Kcn lsTim } nnpponnnHH Ocyn;ecTBJiHjm B3anM0^eHCTBne Mexny 1410 mt (2R, 4R)-1- 
3TOKCHKap6oHHn-4-rHnpoKCH-2-{2-[4-MerHn-2- (2-<}KsnDi3THn) 4>eHOKCH]3THn}nHppojiHnHHa [nonyueHHoro 
TaK, Kan b omicaHHOH Bbnne CTannn (b)|, 20 mh TeTparnnpo^ypaHa h 400 mt nHTHHanwMHHHHPHnpHna c 
nocnenyrornen o6pa6oTKOH TaK, KaK oimcaHO b craniiH (b) npHMepa 1. nojiynenHoe npn stom 
KoimeHTpupoBaHHoe Ben^ecTBo owm\amx nyreM KonoHoxmon xpoMaTorpa4>HH Ha CHnHKarene c 
Hcnonb30BaraieM b KauecTBe amoeHTa cm ecu MeTHjieHXJiopuna h MeraHona c ofeeMHbiM OTHomemieM 5:1 h b 
pe3ynbTaTe nonyxnuiH 884 mt (Bbixon, 73%) yKaaaHHoro b aaronoBKe coenHHeHHH b BMj^e 6ecnBeTHoro 
TBepnppo BemecTBa. 

CneKTp nnepHoro MaPHHTHOPo pe30HaHca (270 MIX CDCy 5 M.n,.: 1,55-1,8 (1H, MyjibTHnneT); 1,8-2,0 
(2H, MynbTHnneT); 2,15-2,3 (1H, MyjibTHnneT); 2,20 (1H, nyoner ny&ieTOB, J= 5,5 h 10,1 rnj; 2,26 
(3H, CHHrner); 2,38 (3H, cnHnner); 2,6-2,8 aH, MynbTHnner); 2,87 (4H, cHHrneT); 3,47 (1H, ny6ner 
nyoneroB, J= 6,3 h 10,1 ruj; 3,9-4,1 (2H, MynbTHnneT); 4,35-4,5 (1H, MynbTHnner); 6,74 (1H, ny6neT, 
J=8,9 rnj; 6,9-7,00 (2H, MynbTHnner); 7,15-7,35 (5H, MynbTHnneT). 

12(d) (2R, 4R)-4-rHnpoKc^-l-MerHn-2-{2-l4-MeTHn-2-(2-$eBOT3THn) ^chokch] 

3THn)nHpponHnimrHnpoxnopHA 884 mt (2R, 4R)-4-rHnpoKCH-l-MeTHn-2-{ 2-(4-Meriui-2- (2- 
4>eHHn3THn)4>eHOKCHl sthh! roipponHnHHa [nonyweHHoro TaK, KaK b onncaHHOH Bbnne cranim (c)) pacTBopnnH 
b 10 mji sTHnaueraTa h 3areM k nonyxieHHOMy pacTBopy np6aBjiHJiH 0,65 mh4h. pacTBopa xnopoBonppona b 
3THjianeraTe. 3aTeM y^annnH pacTBopHTenb nyreM BbmapHBaHHH npn noHmKeimoM AaBneHHH. 
nonyxieHHoe TBep^oe BemecTBO pacrBopjum b He6onbmoM KoonraecTBe MeriuieHxnopH^a h nocne 
Ao6aaneHHH 10 mji 3THnaneTaTa nonyciemiOMy pacTBopy flasanH nocroHTb npn komh aTHoii reMnepaType b 
retieHHe npHMepHo 10 MKHyr. KpHcrannbi, BbmaBiroie b ocaj^oK, co6npanH nyreM ^HnbrpoBaHHH h 
BbicymHBanH b BaKyyMe, nojiy^HB b pesynbrare 905 mi- (bbixoa 92%) yKaaamioro b sarojioBKe coenHHeHHH b 
BH^e 6ecHBeTHbix KpHcrannoB, nnaBmnnxcn npH 136-138°C. 

CneKTp n^epHoro MarHHTHOPO pesoHaHca (270 MI^, CDCy 5 M.n,.: 2,0-2,2 (1H, MynbTHnner); 2,25-2,65 
(3H, MynbTHnneT); 2,27 (3H, CHHrneT); 2,83 (3H, CHHnneT); 2,86 (4H, CHHrneT); 2,94 (1H, ny6ner, 
J=12,7 rnj; 3,7-3,9 (1H, MynbTHnneT); 3,9-4,1 (2H, MynbTHnneT); 4,1-4,25 (1H, MynbTHnneT); 
4,55-4,65 (1H, MynbTHnner); 6,73 (1H, ny6neT, J=7,9 rnj; 6,95-7,05 (2H, MynbTHnneT); 7,1-7,35 (5H, 
MynbTHnner). 

nPMMEP 13 (2R, 4R)-4-I^inpoKCH-l-MeTHn-2-{2-|6-MeTHn-2- (2-4»eHHn3THn) 4>eHOKCH]3THn| 
nHppojranHHTHApoxnopH^ 13 (a) (2R, 4R)-l-9TOKCHKap6oHHn-4-6eH3HnoKCH-2-[2- [6 Mernji-2- 
(2-4>emin3THn)4>eHOKCHj3THn}nHppojiHnHH 1200 mt 6-MerHn-2-(2-$eHHn3THn)$eHona pacTBopHJiH b 10 
NN-nHMeTHnai^eTaMHj^a, ocyn^ecrBjinnH B3aHM0^eHCTBHe nonyxieHHoro pacTBopa c 700 mt Tper-6yT0KCHna 
KanHH h 1600 mp (2S, 4R-4)-6eH3HnoKCH-2- (2-xnop3Tnn) -l-3TOKCHKap6oHHnnHppojiHnHHa h peaKUHomiyio 
CMecb sKCTpaPHpoBann TaK me, KaK onncaHo b cranHH (a) npHMepa 2. nonyweHHoe MacjiHHHCToe Ben;ecTBo 
0HHn;anH nyTeM k on ohomhoh xpoMaTOPpa^HH Ha cHnHKapene c Hcnojib30BaHHeM b KauecTBe sjnoenra cMecn 
peKcaHa h 3Tnnai;eTaTa c oo^beMHbiM OTHomemieM 3:1 h b pe3ynbraTe nonyunnH 2260 mp (bbixo^ 90%) 
yKa3aHHOPo b 3aponoBKe coenHHeHHH b BH^e MacjiHHHCTOPo BemecTBa. 

CneKTp nnepHOPo MaPHHTHOPo pesoHaHca (270 MI^, CDCy 5 m.^.: 1,23 (3H, TpHnner, J= 7,0 rnj; 
1,75-2,1 (2H, MynbTHnner); 2,2- 2,6 (2H, MynbTHnneT); 2,28 (3H, ompner); 2,90 (4H, CHHPner); 3,42 
(1H, nyoneT nyoneTOB, J=4,5 h 11,9 rnj; 3,55-3,9 (3H, MynbTHnneT); 4,05-4,3 (2H, MynbTHnner); 4,12 
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(2H, KBaprer, J= 7,0 rnj; 4,35-4,6 (2H, MyjibTmuier); 6,9-7,1 (3H, MynbTHnneT); 7,1-7,4 (10H, MynbTHnneT). 
13 to) (2R, 4R) -l-3TOKCHKap6orom-4-nnnjx>KCH-2-^^ 

{2-$eKM3TWi)^0Kcn]3Tvm}mfpp<mKHm 2260 mt (2R, 4R)-l-3TO K cnKap6oHHji-4-6eH3nnoKCM-2-{2-[6- 
MeTnn-2- (2-<J)eHHJi3THJi) ^chokch] sthji) imppojiMRHHalnojiytieHHoro raK, KaK b oimcaHHoii Bbime cranHH (a)] 
pacTBopHJiH b 20 mji 3TaHona h 3areM k nonyneHHOMy pacTBopy no6aBJiHjiH 300 mt KaTajnraaTopa b sune 
10% (Macca/Macca) najuianHH Ha yrae. 3areM nonyqeHHyio CMecb nepeMenmBann non, BoaoponoM npn 
a-TMOc^epHOM AaaneHHH h npn 60°C b re^eirae 1,5 nacoB. no oKOHuaHHH aroro speMeHH ynajinnn nyreM 
^HJibTpoBaHHH KaTajnoaTop h peaKu^oHHyio CMecb KomjeHrpHpoBajiH BbmapHBaHHeM npw norouKeHHOM 
AaeneHHH. nanyHeHHbiH KOHneHrpaT oxDnnann nyreM KOJiOHOtmon xpoMaTorpa^MH Ha cnjiHKarene c 
Hcnojib30BaHHeM b KatiecTBe smoeHTa CMecH reKcaHa h sthji aneTaTa c o6i>eMHbiM orHomemieM 1:2 h b 
peayjibTare nojiyxnum 1840 mt (KoraraecTBeHHbiH BbixonJ yKaoaHHoro b 3arojioBKe coeniiHeHHH b Bime 
MacnHHHCToro BemecTBa. 

CneKTp ^epHoro MaiwrHoro peooHaHca (270 MIX CDCy 5 m. W .: 1,15-1,2 (3H, Mym>THroieT); 1,75-2,05 
(2H, MynbTHnner); 2,05-2,25 (1H, MyjibxrameT); 2,28 (3H, cirarjieT); 2,35-2,6 (1H, MynbTjmner); 2,90 
(4H, CHHTjier); 3,4-3,9 (3H, MyjibTMnjier); 3,42 (1H, ny6neT nyojieroB, J=4,2 h 11,9 IX; 4,0-4,25 (3H, 
MynbTHnner); 4,3-4,45 (1H, MynbTHnneT); 6,9-7,1 (3H, MynbTHnneT); 7,05-7,35 (5H, MynbTHnner). 

13 (c) (2R, 4R)-4-rn«poKCH-l-MeTroi-2-{ 2-[6-Menui-2-(2-<})eHHJi»THji) 

$eHOKcii]3TMJT}niippojiM^MH Ocyn;ecTBJiHJiH B3aHM0AeHCTHHe Me^fly 1840 mt- (2R, 4R)-1- 
3TOKCMKap6oHWji-4-rnApoKCH-2-{ 2- [6 -Menui- 2- (2-<J>eHitti3raji) ^chokch] STHnJiJHppojnanHHa [nonyneHHoro 
TaK, KaK b ormcaHHOH Bbime cTa*™ (b)l, 20 mji rerparanpo<J>ypaHa m 530 mt jraTHHanroMHHHHrawp^a c 
nocnenyromeii o6pa6orKon TaK, KaK onncaHo b cranm (b) npHMepa 1. nojiyneHHoe npn 3T om 
KOHneHTpupoBaHHoe BeinecTBo oxmn^ajra nyreM kojiohohhoh xpoMaTorpa$HH Ha cmiHKarejie c 
HcnojibsoBaHHeM b KaxieerBe smoeHTa cm ecu MeTHnenxnopH^a h MeraHojia c ofeeMHbiM OTHomeHHeM 5:1 h b 
peayjibTaTe nojiyxnum 1050 mt (Bbixofl 67%) yKaaaHHoro b aarojiOBKe coenHHeHHH b en^e 6ecnperHoro 
TBep^oro BemecTBa. 

CneKTp HAepnoro MarmiTHoro peaoHanca (270 MIX CDCy § m*.: 1,55-1,75 (1H, MyjibTHnner); 1,8-2,0 
(2H, MyjibTunjieT); 2,18 (1H, ny&ieT ny&ieroB J=5,6 h 10,0 IX; 2,2-2,35 (1H, MynbTHnneT)? 2 30 (3H 
CHHTJieT); 2,37 (3H, CHHrjier); 2,6-2,75 (1H, MynbTHnneT); 2,91 (4H, CHHrner); 3,43 (1H ny6neT 
Ay6neroB, J= 6,3 h 10,0 IX; 3,78 (2H, TpHnner, J-6,6 IX; 4,3-4,55 (1H, MyjibTHnner); 6,95 (1H 
nyojieT nyfrieroB, J=6,0 h 8,6 IX; 7,0-7,1 (2H, MynbTHnneT); 7,15-7,35 (5H, MynbTHnneT). 

( 2R » 4R)-4-IX^KCM-l-MerHn-2-{2-|6-MCT^ 
ST^imppoju^mrv^xjiopm 1050 r (2R, 4R)-4-rHnpoKCH-l-Merim-2-{2-I6-MeTiui-2-(2- 
4>eHHn3THJi)4»eHOKCH] 3thji} nnppojiHAHHa [nonyxjeHHoro ran, KaK b onncaHHOH Bbime cranial (c)] pacTBopnjiH 
b 10 mji 3THnaneraTa h 3areM k nojiyneHHOMy pacTBopy Ao6aBJiHjiH 0,77 mji 4 h. pacreopa xnopoBo^opoAa b 
3T OT aneraTe. 3areM ynajuum pacTBopnrejib nyreM Bbin apMB amiH npn noraraeHHOM flaBneHHH. K 
nonyxieHHOMy TBep A OMy Ben;ecTBy A o6aBJiHJiH 20 mji STmianeTara h cm©ch j^aBajm nocroHTb npn 
KOMHarHOH reMHeparype b TeueHHe npuMepHO 10 MHHyr. KpHcrajinw, Bbmasnme b ocaj^oK, co6Mpajin nyreM 
(J)MjibTpoBaHMH h BbicyinHBajiH b BaKyyMe, nouiyuMB b peayjibTare 1024 mt (Bbixon, 88%) yKaaaHHoro b 
3aronoBKe coenHHeHHH b BM^e SecuBeTHbix KpHcrannoB, njiaBHmiixcH npw 114-115°C. 

CneKTp HAepnoro Maiwrnoro peaoHanca (270 MIX CDCy 6 m. A .: 2,0-2,1 (1H, MynbTHnneT); 2,25-2,45 
(1H, MynbTHnneT); 2,27 (3H, MynbTHnner); 2,35 UH, ny6neT ny6neroB, J=5,7 h 13,7 IX; 2,45-2 65 
(1H, MynbTHnneT); 2,7-3,1 (5H, MynbTHnneT); 2,90 (3H, CHnrneT); 3,7-4,0 (3H, MynbTHnneT); 4,0-4* 2 
(1H, MynbTHnneT); 4,5-4,65 (1H, MynbTHnner); 6,9-7,1 (3H, MynbTHnneT); 7,15-7,35 (5H, MynbTHnneT). ' 

nPMMEP 14 (2R, 4R -4-rHnpoKCH-2-(2- [4-MeroKCH-2- (2-4»eHHn3THn) 
4>eHOKCHl3THnl-l-MeTHnnHppojiHnHHPHnpoxnopHA 14 (a) (2R, 4R) 

-l-3TOKCHKap6oHHn-4-rHnjx)KCH-2-{2-[4-MeroKCH- 2-(2-<}>eH™3THn)<j>e^^ 1300 mt 

4-MeroKCH-2-(2-4)eHHJi3THn) 4>eHona pacTBopanH b 10 mji N,N-nHMeTHn^eraMHAa, ocynj,ecTBJiHJin 
B3aHM0AeHCTBHe nojiyxieHHoro pacTBopa c 610 mt rper- 6y TOKCHAa KajniH h 1000 mt (2S, 4R -2- 
(2-xnop3THJi) -l-3TOKCHKap6oHHJi-4-rHnj)OKcraiHppoji^^ h peaKunoHHyio CMecb sKcrparapoBajni TaK me 
KaK onHcaHO B CTaAHH (a) npHMepa 2. nojiyneHHoe MacnHHHcroe Ben;ecTBO oxmmajni nyTeM kojiohouhoh 
xpoMaTorpa4)HH Ha cwjiHKarene c Hcnonb30BaHHeM b KanecTBe amoeHTa cMecn reKcaHa h 3THn^eraTa c 
o&beMHbiM OTHomeHHeM 1:2 h b peoymyraTe nojiynnnH 448 mt (BbixoA 24%) yKasaHHoro b saronoBKe 
coenHHeHHH b ehrc MacnHHHCToro BemecTBa. 

CneKTp nnepHoro MarraiTHoro pe30HaHca (270 MIX CDCy 8 m^.: 1,1-1,35 (3H, MynbTHnneT); 1,7-2,1 
(2H, MynbTHnneT); 2,1-2,25 (1H, MynbTHnneT); 2,25-2,6 (1H, MynbTHnner); 2,88 (4H, cHHrneT);. 3,44 
(iH, AyfrieT ny6neT0B, J= 4,4 h 11,9 IX; 3,45-3,75 (1H, MynbTHnneT); 3,73 (3H, CHHrner); 3,97 (2H 
rpHimeT, J= 6, 1 IX; 4,05-4,3 (3H, MynbTHnner); 4,35-4,5 (1H, MynbTHnneT); 6,65-6,85 (3H,' 
MynbTHnneT); 7,1-7,35 (5H, MynbTHnneT). 

14 (b) (2R, 4R)-4-rXnx>KCH-2-{2- [4-MeTOKCH-2- (2-$eHmi3Titn) ^chokch] 
3THn}-l-MeTHnnHppojiHnHH OcymecrBJiHJiH ^gRHMOAeHCTBHe Mexny 448 mt (2R, 
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4R)-l-3TOKCMKap6oHHn^rH^^KC^-2H2-[4-MeTOKCH-2- [2-^eHsm&nsji) 4^0KCH]3rm}nHppojiHnnHa 
[nanyMCHHoro Tan, Kan b oimcaHHOH Bbrme cranial (a)], 10 mji TeTparanpo$ypaHa h 120 mp 
jiHTHHajnoMHHHHrnnpHna c nocjienyrameft o6pa6oTKOH TaK, kbk onncaHO b cranim (b) npuMepa 1. 
riojiyMeHHoe npa 3tom KOHneHTpnpoBaHHoe oeinecTBo ovmnpjm nyreM kojiohomhoh xpoMaTonpa^HH Ha 
duimcarene c Hcnojib30BaraieM b Ka^iecTBe amoeirra CMecn MenuieHxnopHna h MeraHona c oSi^mhmm 
OTHomeinieM 5:1 h b pesynbrare uojiywm 144 mt (ebixon, 37%) yKa3aHHoro b 3aronoBKe coenHHeHHH b BHne 
6ecHBerHoro TBepnpro BemecrBa. 

CneKTp HnepHoro MaranTHoro peaoHaHca (270 MIX CDCy s m.«.: 1,6-1,8 1IH, MynbTHnneT); 1,85-2,0 
(2H, MyjibTMnneT); 2,1-2,3 (1H, MynbTHnneT); 2,22 (1H, ny6neT ny6neTOB, J= 5,1 h 10,2 rnj; 2,39 (3H, 
CHHraeT); 2,6-2,8 (1H, MynbTHnneT); 2,88 (4H, CHHraeT); 3,48 (1H, ny6neT nyoneroB, J=6,3 h 10,2 
ru); 3,74 (3H, chhtjict); 3,85-4,05 (2H, MyjibTHnneT); 4,35-4,5 (1H, MynbTHnner); 6,65-6,85 (3H, 
MynbTHnneT); 7,1-7,35 (5H, MyjibTHnneT). 

14 ( C > ( 2R . 4R)-4-rHnpOKCM-2-{2-l4r-MeTOKC^ 4>eHOKCH]3THn} 

-l-MeTwrnMpponMAMHTM^xnopi^ 144 r (2R, 4R)-4-i-nnjx>KCH-2-{2-|4-MeTo^ 
4>eHOKcn]3Tnn} -1-MernnnHppajiHnHHa InojiyneHHoro TaK, KaK oimcaHo Bbime CTanHH (b)l pacTBopHjni b 5 mh 
aneTaTa h 3aTeM k nonyweHHOMy pacTBopy np6aBjiHJiH 0,10 mji 4 h. pacrrBopa xnopoeonppona b 
3THnanerare. 3aTeM y^ajiHjm pacTBopnTejifa nyreM BbinapHBaHHH npH noHHrneHHOM n,aBneHHH. 
nojiyueHHoe MacjiHHHcroe BemecTBO pacTBopHjm b 1 mji MeTHneHxnopHna h k pacTBopy np6aBJiHjiH 

AM3THJIOBbIH 3<J)Hp HO IIOMyTHeHHH paCTBOpa. 3aTCM MyTHOH CMeCH flaBajni nOCTOHTb np H KOMHaTHOH 

TeMnepaType b reneHHe npuMepHO 10 MHHyr. KpucTajuibi, BbmaBiroie b ocanoK, co6npanH nyreM 
4)MJibTpoBaHHH h BbicynnraajiH b BaKyyMe, nojiyxiHB b pe3yjibTaTe 137 mt (Bbixon, 86%) yKaaaHHopo b 
3aronoBKe coenHHeHHH b ew^e 6ecnBeTHbix KpHcrajuioB, iuiaBsnuHXCH npw 63-65 °C. 

CneKTp HnepHoro MarHHTHoro pesoHaHca (270 MIX CDCy 8 M.n,.: 2,05-2,2 (IH, MyjibTHnneT); 2,30 (1H, 
ny6neT nyoneroB, J=5,8 h 13,9 PnJ; 2,35-2,65 (2H, MyjibTHnneT); 2,8-3,0 (1H, MyjibTHnneT); 2,85 (3H, 
CHHraeT); 2,87 (4H, chhtjict); 3,74 (3H, CHHraeT); 3,7-4,2 (4H, MyjibTHnneT); 4,55-4,65 {iH, 
MynbTHnneT); 6,65- 6, 85 (2H, MynbTrameT); 6,72 (1H, CHHTJieT); 7,1-7,35 (5H, MynbTHnner). 

nPMMEP 15 (2R, 4R)-4-rnnpoKCH-2-{ 2-[5-MeroKcn-2- (2-$eHHn3TKn) 

(J>eH0Kcn jaTHJi} -l-MerMjiraippojiHAmiTMnpoxnopHA 15 ( a ) 

4R)-l-HHMeTHJiKap6aMOHnoKCH-2-[5-MeTOKCH-2- (2-4>eHHn3THn) 

^OKCH)3Timl-l-OKTHnoKCHKap6oHHnmq5pojiHAHH 670 mt 5-MeroKCH-2-(2-$eHHn3THn) 4>eHOjia (nonyiieHHoro 
TaK, KaK onHcaHo b HQjiy^eHHH 1) pacTBopHjiH b 10 mji N,N-n^eTHna^aMHna, ocyn;ecTBJi5uin 
B3aHMo^eHCTBHe narcyneHHoro pacTBopa c 360 mt Tper- 6yroKCHna Kami* h 1000 mt (2S, 4R-2-(2-xnop3THn) 
-4- nHMeTHjiKap6aMOHnoKCH-l-oKTHnoKCH^ h peaKUHOHHyio cMecb SKCTparapoBajiH 

TaK 7kc, kqk onncaHO b cranioi (a) npuMepa 2. nojiy^eHHoe MacjiHHHCToe BemecTBO o^mni;ajiH nyreM 
KanoHo^HOfi xpoMaTorpa4)HH Ha CHJiHKarene c Hcnojib30BaHneM b KauecTBe amoeHra cmcch reKcaHa h 
3THnaneraTa c oe^eMHbiM OTHomeHneM 1:1 h b pe3ynbTaTe nonyirajiH 1500 mt (Bbixon, 99%) yKaaaHHoro b 
3aronoBKe coenHHeHHH b BH^e MacjiHHHCToro BemecrBa. 

CneKTp *nepHoro MaranTHoro pesoHaaca (270 MIX CDCy 5 m.^.: 0,8-0,95 (3H, MyjibTHUjier); 1,15-1,45 
(10H, MyjibTHnner); 1,5- 1,75 (2H, MynbTHnner); 1,75-2,15 (2H, MynbTHnneT); 2,25-2,8 (2H, 
MynbTHnner); 2,7-3,0 (4H, MynbTHnneT); 2,83 (6H, cHHrner); 3,5-3,9 (IH, MynbTHnner); 3,53 (Ih! 
AynneT AY^JieroB, J= 4,3 h 12,6 rnj; 3,78 (3H, CHHrner); 3,9-4,3 (5H, MynbTHnneT); 5,1-5,25 (m! 
MynbTHnneT); 6,35-6,5 (2H, MynbTHrmer); 6,98 (IH, ny6neT, J= 8,1 Vu}; 7,1-7,3 (5H, MynbTHnner). 

15(b) (2R, 4R)-4-rnnpoKCH-2-{2-|5-MeTOKCM-2-(2-4»eHHn3THn) <J>eH0KCH]3ntn} 

-1-MeTHjniHppcxjranMH OcymecTBJiHJin B3 aHMoneHCTHHe Mexny 1500 mt (2R, 4R)-4- 
AMMeTHjiKap6aMOHjioKCH-2-{ 2-(5-MeroKCH-2- (2-4»eHHn3THn) <J>chokch]' 

3THn}-l-oKTHnoKCHKap6oHHnnHppQjiHnHHa [nojiyneHHoro TaK, KaK b onncaHHOH Bbime CTanHH (a)l, 25 mji 
TerparHRpo^ypaHa h 310 mt JiHTMHajnoMHHHHTHnpHAa c nocnenyion^eH o6pa6oTKOH TaK, KaK onncaHO b 
CTanHH (b) npHMepa 1. nony^eHHoe npn stom Kom^eHTpupoBaHHoe Ben;ecrBO o^nmajiH nyreM kojiohomhoh 
xpoMaTorpa4»HH Ha CHnnKarene c Hcnojib30BamieM b Ka^ecrBe ajnoeHTa cmcch MeTuneHxnopH^a h MeraHona 
c o&beMHbiM OTHomeHMeM 5:1 h b pe3ynbTaTe nonytinjiH 385 mt (Bbixon, 41%) yKa3aHHoro b 3aranoBKe 
coenHHeHHH b BH^e 6ecnBeTHoro TBep^oro BemecrBa. 

CneKTp H^epHoro MaraHTHoro pe30HaHca (270 MIX CDCy 5 M.n,.: 1,6-1,8 UH, MyjibTHnner); 1,8-2,0 
(2H, MynbTHnner); 2,15-2,3 (IH, MynbTHnneT); 2,20 (IH, nyfcrceT ny6neroB, 5,5 h 10,1 rnj; 2,38 (3H, 
CHHraeT); 2,6-2,75 (IH, MynbTHnner); 2,84 (4H, CHHraeT); 3,46 (IH, ny6ner nySneroB, J=6,4 h 10,1 
rnj; 3,79 (3H, CHHraeT); 3,9-4,1 (2H, MynbTHnneT); 4,35-4,5 (IH, MynbTHnneT); 6,35-6,5 (2H, 
MynbTHnneT); 7,00 (IH, Hy6neT, J=8,0 Vij); 7,05-7,35 (5H, MynbTHnner). 

15 (c) (2R, 4R)-4-rHnpoKCH-2-{2-(5-MeTOKCH-2-(2- <fceHHn3THn)$eH0KCH]3THn} 

-1-MeTimnHpponHnHHPH^poxjiopHA 385 r (2R, 4R)-4-rHnpoKC^-2-{2-[5-MeTOKCM-2-(2-<J)eHHn3THJi) 
$eH0KCH]3THn) -1-MerHJinHppojiHnMHa [nonyxieHHoro TaK, KaK b onncaHHOH Bbime cranHH (b)] pacTBopHjm b 
5 mh nHOKcaHa h 3areM k nonytieHHOMy pacTBopy flo6aBJinnH 0,27 mji4h. pacTBopa xnopoBonppona b 
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AHOKcaHe. 3aTCM ynarcHjna pacTBopHTenb nyTeM BbmapuBaroiH npn nomtKeHHOM /jaBJieHHu. narr/xieHHoe 
MacjiHHHCToe BemecTBo pacTBopjum b 10 mh 3THJianeTaTa h pacTBOpy ^aBam* nocroHTb npH komh aTHOM 
TeMnepaType b Tenemie npuMepHo 10 MHHyr. KpHcrajmbi, BbmaBmne b ocanoK, co6npanH nyTeM 
4>njibTpoBaHHH h BbicymHBajiM b BaKyyMe, nany^HB b pe3yjibTaTe 385 Mr (Bbtxon, 91%) yKa3aHHoro b 
3aronoBKe coe^MHeHWH b HHne 6ecuBeTHbix KpHcrajuioB, nnaBHinHXCH npH 108-110 C. 

CneKTp nnepHOPO MaraHTHoro peooHaHca (270 MIX CDC1J 5 M.n,.: 2,0-2,2 (1H, MyjibTHnjier); 2,3-2,65 
(2H, MyjibTMroieT); 2,31 (1H, ny6neT ny&rceroB, J= 5,9 h 13,8 Pn); 2,83 (4H, rammer); 2,84 (3H, 
CHHTJieT); 2,96 (1H, nytxrieT, J= 12,3 Pu); 3,75-3,9 (1H, Myjib-ranjier); 3,79 (3H, CMHPner); 3,9-4,2 
(3H, MyjibTMroieT); 4,55-4,65 (1H, MyjibTHnneT); 6,4-6,5 (2H, MyjibTHnjier); 7,01 (1H. ny6neT, J=7,9 
IX; 7,1-7,35 (5H, MyjibTunner). 

nPMMEP 16 (2R, 4R)-4-ri W oKCH-2-{ 2-[6-MeroKCH-2-(2- $eimn3THn) 

4>eHOKCH]3THn}-l-MeTHjinH^ 16 (a) (2R, 4R)-l-flHMeTHjiKap6aMOHnoKCM-2-{ 

2-[6-MeroKCM-2- (2-<l>eHHH3THn)$eH0KCH]3THn}-l-oKTH^ 670 mp 

6-MeroKCH-2-(2-4)eHMn3TiDi) <j>eHana pacrBopnjiH b 10 mji N , N-nHMenm aneTaMHjj a, ocyn^ecTBJiHjiM 
B3aMMo^eHCTBne najiyueHHoro pacraopa c 360 mp Tper-6yTOKCHjja KamiH h 1000 mp (2S, 4R)-2-(2- 
xnopsTHJi) -4-^HMeTHnKap6aMOHnoKCH-l-oKTHnoKcmap6oHHjii^ h peaKinioHHyio cMecb 

SKCTpaPHpoBajDi TaK xe, kqk oimcaHO b CTanHH (a) npHMepa 2. nojiyqeHHoe MacjiHHHcroe BemeerBo 
onHmann nyTeM KonoHotmoH xpoMaTOPpa^HH Ha CHnHKarene c Hcncjib30BaHHeM b Ka^ecTBe amoeHra CMecn 
PeKcaHa H 3THjianeraTa c o6-beMHbiM OTHomeHneM 1:1 h b pe3yjibTaTe nonyuHJiH 1500 mp (Bbixon, 99%) 
yKa3aHH0Po b aapojioBKe coenHHemiH b HHne MacjiHHHcroro BemecTBa. 

CneKTp HnepHoro MaPHHTHOPO peaoHaHca (270 MIX CDC1) 3 $ M.n..: 0,8-0,95 (3H, MyjibTHnner); 1,15-1,45 
(10H, MyjibTHnner); 1,5-1,7 (2H, MynbTHnneT); 1,75- 2,05 (1H, MynbTHnneT); 2,05-2,2 (1H, 
MyjibTrauier); 2,25-2,6 (2H, MyjibTHnner); 2,75-3,0 (4H, MynbTHnneT); 2,90 (6H, dmpjier); 3,5- 3,9 
(1H, MyjibTHnjieT); 3,55 (1H, nyGner nyfineTOB, J=4,3 h 12,6 IX; 3,83 (3H, CHHPner); 3,9-4,3 (5H, 
MyjibTHnner); 5,1-5,25 (1H, MyjibTHnner); 6,7-6,8 (2H, MynbTHnner); 6,96 aH, Tpmuier, J=7,9 rnj; 
7,1-7,35 (5H, MyjibTHnjieT). 

16 fa) (2R, 4R)-4-IX^OKCH-2-(2-I6-MeTOKCH-2-(2-<J)eHMnaTiin) 4>eH0Kcn]3THJi} 

-1-MeTMJinMppojiMnHH OcyinecTBJiHjiH B3aHMOfleHCTBHe Memny 1500 mp (2R, 4R)-4- 
nHMeTHJiKap6aMOHnoKCH-2-{ 2-[6-MeroKCH-2- (2><J>eHMn3Tiui) 

4>eHOKCH]3THn)-l-OKTHnoKcimap6oHHJinHp^ InojiytieHHoro ran, Kan b onncaHHOH Bbime cranm (a)], 

25 mji TeTpapnnpo(J)ypaHa h 300 mp nHTHHajiiOMHHHHrHnpHna c nocnejryioinen o6pa6oTKofi rax, Kan oimcaHO 
b cranHH (b) npHMepa 1. nonyiieimoe npa 3tom KOHaeHrpHpoBaHHoe BemecTBo oxramajni nyTeM kojiohotooh 
xpoMaTorpa^HH Ha cminKarene c HcnonbsoBaHHeM b Ka^ecree sraoeHTa CMecu MenmeHxnopnn.a w MeraHona 
c 06-beMHbiM OTHomeroieM 5:1 h b pe3yjibTaTe nonyxnuni 552 mp (Bbixon, 59%) yKa3aHHoro b 3apojioBKe 
coenHHeHHH b BHne 6ecuBerHoro TBepnppo BemecrBa. 

CneKrp HAepHOPO MaPHHTHOPO peaoHaHca (270 MIX CDCy 5 m. A .: 1,55-1,75 (2H, MyjibTHnneT); 1,8-2,0 
(2H, MyjibTHnjier); 2,15-2,4 aH, MynbTHnjier); 2,18 (1H, ny&ier ny6neroB, J=5,4 h 10,1 IX); 2,37 (3H, 
CHHPjier); 2,6-2,75 (1H, MyjibTMnner); 2,8-3,0 (4H, MyjibTHnneT); 3,45 (1H, ny6jieT ny6neroB, J=6,4 h 
10,1 IX; 3,84 (3H, CHHpneT); 3,85-4,05 (2H, MynbTHnner); 4,3-4,45 (1H, MyjibnnmeT); 6,7-6,85 (2H 
MynbTinuieT); 6,97 (1H, TpraineT, J=7,8 IX; 7,1-7,35 (5H, MynbTHnneT). 

16 ^ (2R, 4R)^IX^KCH-2-{2-(6-MeTOKCH-2-(2-(J)eHMji3Tiui) srnnl 

-l-MeTHjimippwnwmpinn^oxnopHA 552 r (2R, 4R)-4-PM^KCH-2-{2-[6-MeroKcii-2-(2-^eHiiji3TMn)(J)eHOKCHj 
STiuiI -1-MerHjiiiHppQjiHnHHa [nojiyxieHHoro TaK, khk b onHcaHHOH Bbime cranHH (b)) pacrBopHJiM b 10 mji 
STHnaneraTa h 3areM k nonyMeHHOMy pacTBopy Ro6awiHjm 0,39 mji 4 h. pacTBopa xnopoBOAopo^a b 
3TMji aijeTaTC . 3aTeM y^ajurrni pacTBopirrejib nyreM BbinapwBaHHH npa noHHmeHHOM ^aBjieHHH. 
nojiyqeHHoe MacjiHHHcroe Ben^ecTBo pacTBopHjm bIOmji sriDiaueTaTa h pacTBopy ^aBarai nocroHTb npn 
KOMHaraoH TCMneparype b Tetieime npMMepHo 10 MHHyr. KpHCTajuibi, BbmaBnme b ocaAOK, co6HpanH nyreM 
4)HnbTpoBaHHH h BbicymHBajiM b BaxyyMe, nojiyxiHB b pesyjibTaTe 424 mp {Bbixo^ 70%) yKasaHHOPO b 
3aponoBKe coenHHeHHH b BH^e SecnserHbix KpHCTannoB, nnasnnnixcH npn 70-72 °C CneKTp H^epHOPO 
MaPHHTHOPO pesoHaHca (270 MIX CDCIJ 5 M.n,.: 2,05-2,2 (1H, MynbTHnner); 2,2-2,6 (2H, MynbTHnner); 
2,44 (1H, nyGner ny&ieroB, J=5,7 h 13,9 IX; 2,8-3,1 (1H, MynbTHnner); 2,89 (4H, cnHPjieT); 2,93 
(3H, CHHPneT); 3,75-3,9 (1H, MynbTHnner); 3,84 (3H, CHHPneT); 3,9- 4,2 (3H, MynbTHnner); 4,55-4, 65 
(1H, MynbTHnneT); 6,75-6,85 (2H, MynbTHnner); 7,01 (1H, TpHnner, J=7,9 IX; 7,1-7,35 (5H, MynbnmneT). 

nPMMEP 17 (2R, 4R)-2-{2-[5-Xnop-2- (2-4»eHHn3THn) $eH0KCH]3THn)-4 

rwnpoKCH-l-MeTHnnHppcjiHnHHPHnjpoxnopH^ 17 (a) (2R, 4R)-2-{2-[5-Xnop-2-(2- 

$€HHn3THn)(J)eH0KCMj3THn}-4-AMMeTI^ OKTHnOKCHKapDOHHJmHpponHnHH 680 MP 

5-xjiop-2-(2-^eHnn3THJi)(J)eHOJia (nonyueHHOPo TaK, KaK oimcaHO b nonyxieHHH 9) pacTBopHJiH b 10 mji 
N, N-nHMeTHn aner aMH^a, ocyn^ecrHJiOTH B3aHM0 A eHCTBHe nonyneHHoro pacTBopa c 360 mp Tper- 6y tokch^ a 
KanHH h 1000 mp (2S, 4R)-2-(2-xnop3THn)-4- n™eTHjmap6aMOHnoKCH-l-oKTHnoKCHKapc^minnHppora h 
peaKinioHHyio CMecb 3KCTpapnpoBajiii TaK me. KaK onncaHO b CTanHH (a) npHMepa 2. rionyiieHHoe 
MacjiHHHCToe BemecTBo ounmann nyreM kojiohotooh xpoMaTOPpa<J)HH Ha cmmKapene c Hcnonb30BaHHeM b 
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Ka^ecTBe amoeHTa. CMecn reKcaHa h 3THnaneraTa c ofrbeMHbiM oTHomeHneM 1:1 h b pe3yjibTare nonymuiH 
1,38 r (Bbixofl 91%) yKa3aHHoro b 3apojiOBKe coenHHeHHH e BHne MacJiHHHcroro BemecTBa. 

CneKTp nnepHOPo MarroiTHoro pesoHaHca (270 MIX CDCy 8 M.n.: 0,8-1,0 (3H, Mym/ranner); 1,15-1,45 
(10H, MynbTHnneT); 1,45- 1,7 (2H, MynbTHrmer); 1,75-2,15 (2H, MynbTHnneT); 2,25-2,7 (2H, 
MyjibTHnner); 2,7-3,0 (4H, MyjibTHnner); 2,85 (3H, cnrnvieT); 2,87 (3H, CHHPner); 3,53 OH, nyfrieT 
ny6neTOB, J= 4,1 h 12,6 Tu); 3,6-3,9 (1H, MyjibTimneT); 3,9-4,3 (5H, MyjibTHnner); 5,1-5,3 (1H, 
MyjibTHnner); 6,7-6,9 (2H, Mynb-nnmeT); 6,97 (1H, ny6neT, J=7,9 IX; 7,1-7,35 (5H, MynbTHnneT). 

17 fr) ( 2R » 4R)-2-{2-[5-Xnop-2-(2-4»eHim9Tim)4^oKCH]3THn}-4-rH^^ 

MeranmnippajiHRMH CteyiqecTBJiHnH B3aHMon,eHCTBHe Mexny 1380 mt (2R, 4R)-2-{2- |5-xnop-2- 
(2-4)eHHn3Tiin) <J>chokch] 3thji}-4- nHMerHjmap6aMOHnKCH-l-OKTHnoKCMap6oH^^ [nanyueHHOPo 
raK, KaK b ormcaHHoii Bbime cran™ (a)|, 20 mji TeTpara^po^ypaHa h 450 mp jmrHHanK>MHHHHr*inpHna c 
nooaenyromeH o6pa6oTKOH Tan, Kan oimcaHo b cranim (b) npHMepa 1. IIojiytieHHoe npn 3tom 
KOHi^eHTpHpoBaHHoe eemecTBo oxmmanH nyreM KonoHo^moH xpoMaroppaijttiH Ha CHjmKapene c 
Mcnajib30BaHHeM b Ka^ecrBe amoeHTa CMecn MerHJieicaiopiraa h MeTaHojia c o&beMHbiM OTHoraeHHCM 5:1 h b 
pe3yjibTa-re nonytnum 256 mp (Bbixon, 30%) yKa3aHHoro b 3aronoBKe coenHHeHHH b awne 6ecin*eTH0P0 
TBepnppo BemecTBa. 

CneKTp H^epHOPO MapHHTHOPO peaoHaHca (270 MIX CDCy 5 m.jj.: 1,6-1,8 (1H, MynbTHnneT); 1,8-2,05 
(2H, MyjibTimneT); 2,1-2,3 (1H, MyjibTHnneT); 2,22 (1H, ny6ner ny6neroB, J=5,4 h 10,1 IX; 2,39 (3H, 
CHHPjier); 2,6- 2,75 (1H, MynbTHnner); 2,8-2,95 (4H, MynbTHnneT); 3,48 (1H, nyoner nyuneTOB, J=6,3 h 
10,1 Tlx); 3,9-4,1 (2H, MynbTHnneT); 4,35-4,5 (1H, MyjibTHnneT); 6,75-6,9 (2H, MyjibTHnneT); 6,99 (1H, 
AY frier, J=7,8 IX; 7,1-7,35 (5H, MynbTHnneT). 

17 (c) (2R, 

4R)-2-{2-(50Giop-2-(2-<j)eHHn3THn)$eH^^ 256 mp 

(2R, 4R)-2-(2-|5-xnop-2-(2- $eran3THn)$eHOK<ra]3THn|-4-PHnpoKCM^^ InanyneHHoro Tan, 

KaK b onncaHHOH Bbime CTanHH (b)] pacTBopHJiH b 5 mji sTHnaneraTa h 3areM k nanyueHHOMy pacTBopy 
Mo6aBJiHjni 0,18 mji 4 h. pacTBopa xnopoBonppona b anin aneTaTe . 3areM yn,ajiHnH pacTBopHTenb nyTCM 
BbmapHBaHHH npn noHHJKeimoM n,aBneHHH. Ilojry^eHHoe MacjiHHHCToe BemecTBO pacTBopHJiH b 10 mji 
3TMJiaueTaTa h pacTBopy n,aBajiH nocroHTb npn KOMHaTHoi* TeMnepaiype. KpHcranjibi, BbmaBinne b 
ocanoK, cotfupann nyTeM <j>HnbTpoBaHHH h BbicyimmajiH b BaxyyMe, nonytoiB b pe3yjibTare 183 mp (Bbixon 
65%) yKa3aHHOPO b 3apojiOBKe coenHHeHHH b BHne oecnBerHbix KpHcrajinoB, nnaBHmpxcH npn 99-102 °C. 

CneKTp HnepHOPo MaPHHTHOPo pesoHaHca (270 MIX CDCy 5 M.n.: 2,05-2,25 (1H, MyjibTHnner); 2,31 
(1H, Ay6jieT ny6jieroB, J = 5 ' 9 h 13,8 IX; 2,35-2,65 (2H, MyjibTramer); 2,8-3,0 (5H, MyjibTHnneT); 2,86 
(3H, CHHPner); 3,7-3,9 (1H, MyjibTHnneT); 3,9-4,25 (3H, MynbTHnner); 4,55-4,7 (1H, MyjibTHnner); 6,82 
(1H, ny6neT, J= 1,9 IX; 6,85-7,0 (1H, MynbTHnner); 7,02 (1H, ny6ner, J=8,0 Vu); 7,1-7,35 (5H, MyjibTHnner). 

nPMMEP 18 (2R, 4R)-2-{ 2-[6-d>rop-2- (2-4»eHHn3THJi) 4>eH0KCM]3THn}-4 

^wnjx>KCH-l-MeTHnnHpponHniiHPHJ-jjx)xnopH^ 18 (a) (2R, 4R)-4-HHMerHjiKap6aMOHJiOKCH-2-{ 2-[6-$rop-2 

(2-^HHn3THn)$eH0KCH]^TIin}-l-0KTHn0KCHKap60HHOT 520 MP 6-$TOp-2-(2-4ieHHJI3THn) 4»eH0Jia 

(nony^eHHOPO rax, KaK onncaHo b nony^eHrai 10) pacTBopHjin b 10 mji N, N-nHMeTHjiat;eTaMHAa, 
ocyn;ecTBJiHjiH B3 aHMon^eficTBHe nony^ieHHOPO pacTBopa c 300 mp Tper-6yroKCHAa KanHH n 820 mp (2S, 
4R)-2-(2-xnop3THn)-4- n^eTitrmap6aMoimoKCH-l-OKTHnoKciiKap6oHHjii^ h peaKUHOHHyio CMecb 

3KcrparMpoBajiH raK xe, KaK onwcaHO b CTanrai (a) npHMepa 2. nonytieHHoe MacjumHCToe Ben^ecreo 
oxunnajiH nyreM KonoHoxmon xpoMaroppa^HH Ha CHJiHKarejie c Hcnonb30BaHHeM b Ka^ecTBe amoeHTa CMecn 
peKcaHa h 9THn^eraTa c o6-beMHbiM oTHomeHHeM 2:1 h b pe3ynbrare nonyxnuiH 984 mp (Bbixo^ 81%) 
yKa3aHHOPo b 3aponoBKe coenHHeHHH b BH^e MacjiHHHcropo BemecTBa. 

CneKTp nnepHOPO MaPHHTHoro pesoHaHca (270 MIX CDCy 5 m.^.: 0,8-0,95 (3H, MyjibTHnner); 1,15-1,45 
(10H, MynbTHnneT); 1,55-1,7 (2H, MynbTHnner); 1,7-2,0 (1H, MynbTHiuier); 2,0-2,15 (1H, MyjibTHnneT)- 
2,25-2,6 (2H, MyjibTHnner); 2,75- 3,0 (4H, MyjibTHnneT); 2,89 (6H, CHHPJieT); 3,54 (1H, ny6ner 
ny6neroB, J=4,3 h 12,5 IX; 3,6-3,9 (1H, MyjibTHnjier); 3,95-4,25 (5H, MynbTHnneT); 5,1- 5,3 (1H 
MynbTHnner); 6,8-7,0 (3H, MyjibTHnneT) ; 7,1-7,3 (5H, MynbTHnneT). 

18 (b) (2R, 4R)-2-{2-l6-4>Top-2- (2-(j>eHHn3THn)<j>eH0KCM]3^^ Ocyn^ecTBjiHnH 
B3aHM0AeHCTBHe Mexny 984 mp (2R, 4R)-4- nimeTHnKap6aMOHnoKCH-2-( 2-[6-4>rop-2- (2~4»eHHn3THn)4»eHOKCH] 
3THJi)-l-oKTHnoKCHKap6oHHnnHppQnHnHHa [nony^eHHOPO TaK, KaK b oiracaHHOH Bbime CTanHH (a)], 20 mji 
TerpaPHnpo4»ypaHa h 200 mp JiHTHHanKJMHBJiHPHnpH^a c nocnenyion;eH o6pa6orKOH TaK, KaK oroicaHo b 
CTanHH (b) npHMepa 1. nonyxieHHoe npn 3tom KOHneHTpHpoBaHHoe BemecTBO oxinmanH nyreM k ojiohomhoh 
xpoMaTorpa(j)HH Ha CHnHKarene c Hcnojib30BaHHeM b KaqecTse amoeHTa CMecn MeTHJieHxnopHna h MeraHOjia 
c o&^beMHbiM OTHomeHHeM 5:1 h b pe3yjibTaTe nanymuiH 319 mp (Bbixon 53%) yKa3aHHoro b 3aponoBKe 
coenHHeHHR b BH^e Macji53HHCToro BeinecTBa. 

CneKTp nnepHOPO MaPHHTHoro pe30HaHca (270 MIX CDCy 5 M.n.: 1,55-1,75 (1H, MyjibTHnneT); 1,8-2,0 
(2H, MynbTHnneT); 2,15-2,35 (1H, MyjibTHnneT); 2,19 (1H, nyoner nyojieroB, J=5,4 h 10,1 PnJ: 2,37 

(3H, CHHPJieT); 2,6- 2,75 (1H, MyjibTHnneT); 2,8-3 O (4H, MynbTHnneT), 3,45 (1H, nydmer nyfineroB, 

— 1^— 
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J=6,3 h 10,1 Vv); 3,95-4,15 (2H, MynbTHnner); 4,35-4,45 (1H, MynbTHnneT); 6,85-7,0 (3H, 
MyjibTHnner); 7,15-7,35 (5H, MyjibTHnneT). 

18 W (2R, 4R)-2-i2- (6-Ovrop- 2-(2-<J>eHiDi3THji) 

$eH0KCM]3THn}-4-rHm^K^ 319 Mr (2R, 4R)-2-{2-[6-<j>Top-2-(2- 

4>eHim3Tiin)(^OKCH]3T^ InonytieHHoro Tan, kbk b oimcaHHOH Bbime 

craffUM (b)J pacTBopHJTH b 10 mji aTHnaneTara m 3areM k nonyiieHHOMy pacTBopy np6aBJiHjiH 0,23 mji 4 h. 
pacTBopa xnopoBonppona b srnnnaijeTaTe. 3axeM ynajiHJiH pacTBopurejib nyreM BbmapHBaHHH npn 
noimxeHHOM AaeneHHH. nonyueHHoe MacjismHcroe BemecTBO pacTBopHjra b aTmaneraTe h pacTBopy 
flaBajni nocTOHTb npn KOMHarHOH reMneparype. KpHCTajuibi, BbraaBnrae b ocanpK, co6npanH nyreM 
$nnbTpoBaHHH h BbicymHBariH b BaKyyMe, nanyxara b peoynbTaTe 320 mt (Bbixo^ 91%) yKa3aHHoro b 
3arojioBKe coe^HHeHHH b mane 6ecixBeTHbix KpHCTaxuiOB, imaBHmKxcH npH 136-138 °C. 

CneKTp ^epHoro MarwrHoro peaoHaHca (270 MIX CDCy & M.fl.: 2,0-2,2 (1H, MyjibTHnner); 2,2-2.6 
(3H t MynbTinuieT); 2,8-3,1 (5H, MyjibTHiuieT); 2,92 (3H, CHHPjieT); 3,8-4,25 (4H, MynbTHnneT); 4,55-4 7 
(1H, MynbTinuieT); 6,85-7,05 (3H, MynbTHnneT); 7,1-7,4 (5H, MyjibTmuier). 

I1PMMEP 19 (2R, 4R) -2- |2-{4-<I>Top-2- |2- (4-4rrop-3-MeTOKCH$eHim) sthjiI -$eH0KCH} aran] 
-4-naypoHnoKCH-l-MeTHjmHppojnnn4H^ 19 (aj ^R 

4R)-2-(2-{4-4ax)p-2-[2-(4-^p-3-MeTOKCH4)eHHn)- srwi] 

-4>eHOKCH}3Tim]-4-jiaypoimoKCM-l-MeTimiii^ 513 ^ ( 2 R 

4R)-2-[2-{4-$Top-2-[2-(4-^p-3-MeTOKCH$eHHn)- 3THji] <}>eHOKCii}3Tiui] -4-ramDOKCM-l-Meriijij^^ 
[nojiyMeHHoro tbk, nan onncaHo b eranira (b) npuMepa 4] pacTBopnnH b 10 mji iiHpnniiHa h sareM k 
nonyneHHOMy pacTBopy np6aBjiHJiH 652 mt jiaypuHOBoro aHTHApnna h48mt 4-nHMeTHnaMHHonHpHHHHa c 
nepeMemHBaHHeM npn KOMHaTHow -reMneparype. 3aTeM nojiy^eHHyio cMecb nepeMenmBajiM npn KOMHarHOH 
reMnepaType b readme 30 MHHyr, a 3aT€M npn 40°C b TeneHHe 1 ^aca. no OKOHxiaHHH aroro BpeMeHH 
no6aBJiHjiH npMMepHo 100 mji 3tmji aneTara h peaKinioHHyio CMecb npoMbiBajra msa paaa 1 h. 

XJIOpOBOAOpOJ^HOH KHCJIOTOH H 3aT€M OHHH pa3 HaCb^eHHblM BOHHblM paCTBOpOM XJIOpH^a HaTpHH B 

yKaoamioM nopnnKe. Stuji aneTaTHbiii cjioh cynnum Han. 6e3BonHbEM cyjib^aTOM ManmH h 3 aTeM 
KoimeHTpupoBajui nyreM BbmapHBaHHH npn noHnmeHHOM naBneHHH. nonyneHHoe MacjiHHHcroe BemecTBO 
oxmmajiH nyreM kojiohoxihoh xpoMarorpa^HH Ha ciuiHKarejie c Hcnojib30BaHneM b KanecTBe amoeHra cMecn 
MeTHneHxnopHfla h MeTaHona c 06-beMHbiM oTHomeHHeM 5:1hb peaynbrare nany*nuin 684 mt (Bbixon, 91%) 
yKa3aHHOPo b 3arojioBKe coemraeHHH b Hune 6ecuBeTHoro MacnHHHCToro BeinecTBa. 

CneKrp nnepHoro Mai-HHTHoro pe30HaHca (270 MIX CDCy 5 M.n,.: 0,88 (3H, rpHnner, J=6,6 IX; 
1,15-1,4 (16H, MyjibTHnner); 1,45-1,85 (3H, MyjibTHiuieT); 1,85-2,1 (2H, MynbTinuieT); 2,15-2 3 (2H 
MynbTHnneT); 2,22 (2H, Tpunner, J= 7,6 Fuji 2,38 (3H, CHHrneT); 2,55-2,7 (1H, MyjibTHnner); ' 2 7-3 0 
(4H, MynbTHnner); 3,60 (1H, nyfrieT ny6neroB, J==6,6 h 10,7 Tu); 3,83 (3H, cHHrjier); 3,85-4,05 (2H 
MynbTHnneT); 5,05-5,2 (1H, MyjibTHiuieT); 6,6-7,05 (6H, MyjibTHnner). 

19(b) (2R, 4R)-2-[2-(4^ix)p-2-|2-(4-4)Top-3-MeTOKCH(J>eHHJi) 3nm I4>eH0Kcn} 

3THn]-4-jiaypoimoKCM-l-MeTHjiir^ponMnHH^ 684 mt (2R 

4R)-2M2-(4-4»Top-2-I2-(4-4)Top-3-MeTOKCH4 > eHHn) 3THn]$eH0KCH} 3THji] -4-naypoHnoKCH-l-MeTHJmHppojiHnHHa 
[nonyueHHoro ran, krk b oimc aHHOM Bbime cran™ (a)J pacreopHjiH bIOmji nnoKcaHa h k nonyneHHOMy 
pacTBopy Ao6aBji5uiH 0,45 mji 4 h. pacTBopa xjiopoBo A opo A a b nnoKcaHe. 3areM pacreop KOHueHTpiipoBajiH 
nyreM BbmapHBaHHH np H norauseHHOM AaBneHHH. K ocrarKy Hp6aBJiHjni reKcaH is. BbmaBnme b ocanoK 
KpHcrannbi co6npajm nyreM (JnuibTpoBamm h BbicynraBanH b BaKyyMe, nonynHB b pe3yjibTaTe 485 mp 
(BbixoA 67%) yKaaaHHoro b aarojioBKe coemmeHHH b BHfle 6ecnBeTHbix KpHcrajuioB, nnasHnnaxcH iron 
49-53<>c. 

Cnenrp HAepHoro m arroiTHoro peaoHaHca (270 MIX CDCy 5 M.fl.: 0,88 (3H, rpinmeT, J=6,6 IX; 1,1-1,4 
(16H, MynbTHnneT); 1,4-1,7 (2H, MynbTHnneT); 2,21 (2H, rpHnner, J=7,6 PnJ; 2,3-2,5 (2H 
MynbTHnner); 2,5-2,7 (2H, MynbTinmeT); 2,75-3,0 (5H, MynbTHnner); 2,86 (3H, CHHrneT); 3 45- 3 7 
(1H, MynbTHnner); 3,83 (3H, CHHrneT); 3,9-4,05 (1H, MynbTHnneT); 4,1-4,25 (1H, MynbTHnneT , ) ; 
4,25-4,45 (1H, MynbTHnneT); 5,3-5,4 (1H, MynbTHnner); 6,55-7,05 (6H, MynbTHnner). 

nPMMEP 20 (2R, 4R)-2-(2-{ 4-^p-2-I2-(3-MeroKCH4>emin)3T H ji] 

$eHOKCH]-3THn]-4-naypoHnoKCM-l-MeriuinHppo^^ 20 (a) (2R 

4R)-2-[2-(4-OTop-2-[2-(3-MeroKCM4)eHHn)3Tiin] 

4>eHOKCH}3TiOT]-4-naypoi^oKCH-l-MeTiDin^ Ocyn^ecTBJiHjm B3anMOAeHCTBne Memny 1,13 r (2R, 

4R)-2-[2- {4-4>Top-2- (2- (3-MeroKCH<}>eHHn) 3T^]$eHOKCH}3Tim]-4-rHnpoKCii- 1-MeTHJinHppojiHnHHa 
[nonyxieHHoro TaK, kqk ormcaHO b CTanHH (b) npuMepa 1], 1,50 r naypimoBoro aHrHnpi^a h 0,11 r 
4-miMeTHnaMimonHpHnHHa b20mji nHpnniiHa h peaKUHOHHyio CMecb SKcrparHpoBanH Tan xe, KaK onncaHo 
b CTanHH (a) npHMepa 2. nonyueHHoe MacnnHHCToe een;ecTBO ounmajiH nyreM kojiohoxihoh xpoMaTorpa^HH 
Ha ciinHKarene c wcnonbaoBaHHeM b KauecrBe ajnoeHTa CMecu MenuieHxnopin^ a h MeraHona c ofrbeMHbiM 
OTHomeHHeM 5:1hb peayjibTare nonywiw 1,34 r (BbixoA 80%) yKasaHHoro b saronoBKe coenHHeHHH b Birae 
6ecnBeTHoro MacnHHHCToro BemecTBa. 
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CneK-rp H^epHoro MarrarrHOPO pe30HaHca (270 MIX CDCLJ g m./j.: 0,88 (3H, Tpunjier, J= 6,6 TtQ; 
1,15-1,4 06H, My7ibTHimeT); 1,45-1,8 (3H, MynbrinuieT); 1,85-2,1 (2H, MynbTxnmer); 2,15-2,3 (2H, 
MyjibTHnner); 2,21 (2H, TpmmeT, J= 7,6 Vu); 2,39 (3H, CHHPjier); 2,6-2,75 (1H, MyjibTHnner); 2,75-3,0 
(4H f MyjibTMitneT); 3,62 (1H, flyojier ny6neT0B, J=6,6 h 10,8 Vu); 3,78 (3H, rammer); 3,85-4.1 (2H, 
MyjibTHnner); 5,05-5,2 (1H, MyjibTHnjier); 6,7-6,9 (6H, MyjibTHroier); 7,15-7,25 (IH, MyjibTurtner). 

(2 R . 4R)-2-(2-{4-OTop-2-[2-(3-MeTOKCH$eHiOT)3Tiui] 
4)eH0KCii}3THJiJ-4-JiaypoHJioKCH-l-MeTimiiiippQji^^ 1,34 r (2R, 

4R)-2-[2-(4-$Top-2-[2-(3-MeTOKCH4>eHHn)3Tiui)- 4>eHOKCH}3Twn] -4-jiaypoimoKCH-l-MeTHjinHppQjiH«HH^ 
InonytieHHoro raK, Rax b orracaHHOH Bbime cranim (a)] pacTBopHjm b 15 mji nnoKcaHa h k nojiyiieHHOMy 
pacTDopy flo6aBJiHnn 0,90 mji 4 h. pacTBopa xnopoBo^opo^a b nnoKcaHe. 3areM pacTBop Ko^eirrpnpoBann 
nyTeM BbmapHBaHHH npn noHHxeHHOM n,aBneHHH. nojiyqeHHbiH ocraroK oMnnjajni nyTeM neKaHTainra TpH 
pa3a c reKcanoM h nonytieHHoe MacjiHHHcroe BemecrBO BbicynmBajiw b BaKyyMe, nonymiB b peoyjibTaTe 1,39 
r (Bbixo^q; 97%) yKa3aHHoro b 3arojioBKe coerjHHemiH b Bane 6ecqBerHoro MacjiHHHCToro BemecTBa. 

CneK-rp HH^paKpacHoro H3Jiy*ieHHH (iuieHKa) v cm 1 ; 1739, 1601, 1584, 1499, 1468, 1456, 1258, 1216, 1156. 

CneKTp nnepHoro MapHHTHOPO peooHaHca (270 MPi^ CDCy § M.n,.: 0,88 (3H, TpinuieT, J= 6,6 Vu); 
1,1-1,4 (16H, MyjibTHnner); 1,4-1,8 (2H, MyjibTHnjier); 2,15 (2H, Tpunjier, J= 7,5 Vu); 2,25-2,5 (2H, 
MyjibTunjieT); 2,5-2,7 (2H, MyjibTMnjieT); 2,75-3,0 (5H, MyjibTHnner); 2,86 (3H, CHHTJier); 3,6-3,85 (IH, 
MyjibTHnjier); 3,78 (3H, rampjier); 3,85-4,05 (1H, MyjibTHnjier); 4,1-4,3 (1H, MyjibTHnjier); 4,35 (IH, 
ny6jier nyojieroB, J= 5,7 h 13,6 Fn); 5,3-5,4 (1H, MyjibTunjieT); 6,55-7,0 (6H, MyjibTHnjier); 7,21 OH. 
Tprainer, J=7,8 Pa). 

nOJiyWEHWE 1 5-MeroKCH-2- (2~4»eHHji3THji)$€Han 3,0 r 2-rM^poKCH-4-MeroKCM6eH3anb^era^a pacTBopHJiH 
b 30 mji aueroHHTpjuia H k nojiyneHHOMy pacreopy no6aBjiHJiH 9,2 r 6eH3vuiTpu^eHsm^oc^oms&xjiopis^ei. 
riojiyxieHHyio cMecb nepeMemHBajm npn 80°C b Teweime 30 MHHyT h 3aTeM ^o6aBji5uni 3,53 mji 
l,8-AHa3a6nmnuio [5.4.01-7-yHAeueHa iRBY), 3aTeM peaxuHOHHyio CMecb HarpeBajoi c o6paTHbiM 
xcmojjHJibHHKOM b Teueraie 1 waca. Ilo OKomiaHHH stopo BpeMeHH y^ajiHJni pacTBopHTejib nyTeM 
BbmapuBamiH npn noHHjKeHHOM ^aBJiemiH. K ocTaTKy flo6aBJiHjni aTHnaHerar h Bony. arnnaneTaTHbiH 
cjioh or^ejiHjiH h KoimeHTpHpoBajiH nyreM BbuiapHBaHHH npn noHHxeHHOM flaaneHHH. 3aTeM ocraTOK 
o*nm;ajiH nyreM kojiohoxihom xpoMaTorpa^Hw Ha cmmKarejie c Hcnajib30BaHneM b KaxiecTBe ajnoeHTa CMecH 
reKcaHa h 3THJianeTaTa c o6-beMHbiM OTHoraeimeM 2:1 h b peayjibTare nojiyiouiH 4,37 r TBepnpro BemecTBa. 
9to TBepnpe BemecrBO pacTBopHjin b 50 mji araHOJia h 3aTeM k narcyxieHHOMy pacTBopy ^o6aBJi5inn 0,5 r 
5%-hoh (Macca/Macca) najmanneBOH ^eprai. PeaKupoHHyK) CMecb nepeMemHBajm non BOAoponpM npn 
aTMoc4>epHOM AaBJieHHH h npn 60°C b Texiemie 2 MacoB. no OKOH^arom stopo BpeMeHH y^ajinjni nyTeM 
$wnbTpoBaHHH k aT ajiH3 aTop . OmibTpaT KOHneHTpupoBajra BbmapiroaHHeM npn noimxeHHOM r^aBJieHMH h 
oxmmajiH nyreM KOJioHotmofi xpoMaTorpa^ira Ha CHjniKarejie c ncnojib30BaHneM b Ka^ecTBe ajnoeHTa CMerai 
rencaHa w 3TMJiai;eraTa c o6teMHbiM OTHomeHHeM 3:1 n b pe3ynbTare nojiyxnuiH 1,60 r (Bbixo^ 36%) 
yKa3aHHoro b 3arojioBKe coer^HHeHHfl; b sane 6ecnBerHoro TBep^oro BemecTBa. 

CneKTp snjepHoro MarHHTHoro pesoHaHca (270 MIX CDCy s m.^.: 2,75-2,95 (4H, MyjibnmjieT); 3,74 
(3H, cMHTJier); 4,87 (1H, CHHTJier); 6,33 (IH, ny&ier, J= 2,5 FnJ; 6,42 (1H, nytaer j^y6neroB, J=2 5 h 
8,3 rnj; 6,97 (1H, Ay6jier, J= 8,3 FnJ; 7,15-7,35 (5H, MyjibTrainer). 

nOJIYMEHHE 2 4-BpoM-2- (2-^)eHsui3Tiui) 4>choji 6,0 r 2-rHj^poKCM-5-6poH6eH3ajibJ4erraj,a pacTBopHJUi b 70 
mji ^eroHHrpHna h k nojiy^ieHHOMy pacTBopy Ao6aBJi5UiH 13,9 p 6eH3HJiTpM4)emiji4>oc<})oroiMxnopM^a. 
nojiyxieHHyK) CMecb nepeMenrnBajiH npn 80°C b re^eHwe 15 MHHyr h 3aTeM Ao6aBJiRjin 5,3 mji RBY. 3areM 
peaKuwoHHyio CMecb HarpeBajiH c o6parHbiM xojioAMJibHHKOM b TeHeraie 1 naca. no OKOH^aHWH sToro 
BpeMeHH TOariHJiH pacTBopMrejib nyreM BbmapHBaHHH npn nomtseHHOM AaBJieHHH. K ocrarKy Ao6aBjiHJiH 
3Tnn ai^er aT h Bo^y. 3thji ai^eraTHbiM cjioh oTAejiHjra h KOHi^eHTpHpoBajiH nyreM BbmapHBaHHH npn 
noHHxeHHOM flaBJieHHH. 3aTeM ocTaroK otmn;ajra nyTeM kojiohowoh xpoMaTorpa^HH Ha cHJiHKarejie c 
Hcnojib30BaHHeM b KauecTBe ajnoeHTa cmcch reKcaHa h 3THJiaD;eraTa c o6i>eMHbiM OTHomeHHeM 2:1 h b 
peayjibTare nonywm 7,44 r TBepAoro BemecTBa. 3to TBepAoe een;ecTB0 pacTBopHjm b 150 mji araHOJia h 
sareM k nojiyxieHHOMy pacTBopy Ao6aBJiHjm 0,8 r xnopw^a TpHc(TpH$eHHji4)oc4iHH)ponHH(l). PeaKUHOHHyio 
CMecb nepeMenmBajiH nofl Bonopo^OM npn aTMoc^epHOM RaBjiemm h npn 50°C b Te^eHne 24 xiacoB. 3areM k 
peaKUHOHHOH cm ecu np6aBJiHJiH HacbrmeHHbiM BonHbni pacTBop rHnpocyjib4>HTa HarpHH m CMecb 
nepeMemnBajra b Texiemie npHMepHO 10 MHHyr. nojiy^eHHbie HepacTBopHMbie een;ecTBa OT^HjibrpoBbiBajm, 
Hcnojib30BaB UejmT (TOBapHbtM 3HaK) b Ka^ecTBe BcnoMoraTejibHoro ^HJibTpoBajibHoro sen;ecTBa! 
OmibTpaT KOBneHTpnpoBajra BbmapMBaHHeM npn noHH jk chhom AaBjieHHH h owmpnvi nyreM kojiohotooh 
xpoMaTorpaxj)MM Ha cwjiHKarene c ncnojib30BaHneM b KaMecrse ajnoeHTa cMecw reKcaHa h 3TMjiaJ4eraTa c 
oo^beMHbiM oTHOinemieM 3:1 h b peayjibrare nonyxDura 7,13 p (bwxo/j 86%) yKa3aHHOPo b 3apojioBKe 
coejn^HeHHH b Braj^e MacjiHHHcropo Ben^ecTBa. 

CneKTp nnepHOPo MarHHTHoro pe30HaHca (270 MTd;, CDCy g m.«.: 2,75-3,0 (4H, MyjibTHnner); 5,13 QH, 
CHHPjier); 6,61 (IH, fly6jier, J=8,5 PnJ; 7,1-7,35 (7H, MyjibTHnjier). 

nOJIYMEHME 3 4-<Drop-2- (2-$eHHJi3riDi) 4>eHO^^ Ocyn;ecTBJiHJiH B3aHM0AeHCTBHe lAtmpy 0,91 r 



RU 2139277 CI 



6eH3ajifc£jerema, 4,00 r 5-<jm)p-2-MeT0KCHMeT0KCH6eH3im (nojiyiieHHoro Tax, 

KaK onucano b nonyHeHHH 8) h 1,28 mh RBY b40 mji aueroHHTpiina, nocne ^ero CMecb o6pa6arbiBajiH h 
OHHmanH nyreM KonoHoxiHOH xpoMaTorpa^HH Ha CHnHKarene c Hcnonb30BaHHeM b KanecTBe amoeHTa CMecn 
reKcaHa h 3Tnnai;eTaTa c OTHomeHneM 10:1 Tan xe, KaK onucaHO b nojiyueHHH 2, oto n,ano 2,04 r 
MacjiiiHHCToro BemecTBa. 2,03 r stopo MacjiHHHcroro BemecTBa pacTBopsum b 12 mji cmcch (1:2 no o6t>eMy) 
6eH3ona h aTaHona h k narcyxieHHOMy pacrsopy np6aBJiHnH 0,30 r xnopnna TpHc(rpH<j>eHHn<l>oc<|»HH) ponHH (1). 
nojiytieHHyro CMecb nepeMeinHBajiH non, BonpponpM npn arMoc$epHOM ^aBJiemni h npn 60°C b TeueHHe 8 
tiacoB. no oKOHwaHMH 3Toro BpeMeBU peaKHPioHHbiH pacTBop ^MJibTpoBaxm xiepe3 Uerarr (roBapHbiH 3HaK). 
0>MjibTpaT Ko^eirrpHpoBajiH BbmapHBaHHeM npn noHnmeHHOM n,aRJieHHH h oxonnajiH kojiohoxihoh 
xpoMarorpa^HeH Ha cmniKarene c ncnojib30BaHHeM b KanecrBe amoeHTa cMecH reKcaHa h arHnaneTara c 
OTHomeraieM 10:1. 3areM oxmrnemioe BeraecTBO pacTBopHjra b 10 mji 3THnaneTaTa n k nonyneHHOMy 
pacTBopy np6aBJiHjiH npn oxnaiisneHHH jibflOM 10 mji 4 h. pacrBopa xnopoBonppona b srouiaueraTe. 
nonyneHHoft CMecH ^aBajm nocroHTb npn KOMHaTHOH TeMnepaType b TexieHHe 2 uacoB, nocne xiero ee 
KOHt^eHTpHpoBajiM BbmapHBaHHeM npn noHnxeHHOM r^aaneHHH h oxnnnajiH nyreM KonoHo*iHOH 
xpoMaTorpa4»HH Ha CHnHKarene c Hcnojib30BaHHeM b KaxiecTBe amoeHTa CMecH rencaHa h STHjiaHeraTa c 
OTHomeHneM 5:1, nonynHB b pesynbTare 1,45 r (Bbixofl 79%) yKaaaHHoro b sarojioBKe coenHHeHHH b anne 
TBepnpro BemecTBa. 

CneKTp nnepHoro MarHHTHoro pesoHaHca (270 MIX CDCy 5 M.n,.: 2,8-3,0 (4H, MyabTHnjier); 4,43 (1H, 
CHHTjier); 6,6-6,9 (3H, MyjibTrauier); 7,15-7,35 (5H, Myji bnnui eT) . 

nonYMEHWE 4 4-<Drop-2- 12- (3-MeroKCH<}>eHHn) aTHnj^eHon OcymecTBjiHjra roaHMoneHCTBHe Measny 312 mt 
2-ra^poKCM-5- 4>rop6eH3anb«enma, 1110 mt 3-MeTOKCH6eH3iinTpH^oiHn4KXi4^HHHxnopH^a H 0,37 mji flEY b 
20 mji aueroHHTpiuia, nocne nero CMecb o6pa6aTbiBajra h oxininanH nyreM kojiohoxihoh xpoMaTorpa^mi Ha 
CHmmarene c Hcnonb30BaHHeM b KanecTBe amoeHTa CMecu rencaHa h arjuianeTaTa c OTHomeHneM 2:1 rax 
xe, KaK omicaHO b nonyxiemni 2, uro nano 526 mt TBepnpro BemecTBa. 3to TBepnpe BemecTBo pacrBopHjm 
b 12 mji CMecu (1:2 no o6i>eMy) 6eH30jia h araHona h k nony^eHHOMy pacTBopy np6aBJiHjiH 52 mt xnopnna 
Tpnc(Tpn(J)eHiui4)oc())MH)poMiiH(l) . nojiyxieHHyio CMecb nepeMemnBajiH non. BonoponpM npn aTMoc$epHOM 
AaBneHHH h npn KOMHaTHow TeMnepaType b Te^emie 7 ^acoB. Ao6aBJiHjiH k peaKHHOHHOH CMecn 
Hacbrn;eHHbiM Bon,Hbin pacTBop rnnpocynb^HTa HaTpnn h 3areM CMecb nepeMemnBami npHMepHo 10 MHHyT. 
nojiyxieHHbie HepacTBopuMbie Ben^ecTBa OT^nnbTpoBbiBajiH, Hcnojib30BaB L^ejiMT (TOBapHbiii 3H aK) b 
Ka^ecTBe 4>mibTpoBajibHoro Ben^ecTBa. ^mibTpaT KOHneHTpHpOBanH BbmapHBaHHeM npn noHHxeHHOM 
flaaneHHH h o^Hn^ajiH nyTeM kojiohoxihoh xpoMa-rorpa^HH Ha CHnHKarene c HcnojTb30BamieM b KatiecTBe 
ajnoeHTa CMecn reKcaHa h 3nuianeTaTa c o6^MHbiM OTHomeHneM 2: 1 h b pe3ynbTare nojiyHHrm 404 mt 
(Bbixo^q; 75%) yKa3aHHoro b aaronoBKe coeniraeHKH b Bsrae MacjinHHcroro BemecTBa. 

CneKTp H^epHoro MarHHTHoro peaoHaHca (270 MIX CDCy g m.^.: 2,88 (4H, cHBrner); 3,78 (3H, 
CHHTJieT); 4,52 (1H, CHHPJieT); 6,65-6,85 (6H. MynbTHnner); 7,21 (1H. TpmuieT, J=7,5 rnj. 

nony^EHME 5 4-Orop-2-l2- (4^Top-3-MeTOKCH(J>eHHji) sthjiI^hoji 5 (a) ripocTOH MeroKCHMenuioBbra ( 
4-4»Top-2-2-(4-4rrop-3- MeroKCH<j>eHHji) sthji] 4>eHHn}34tHp Ocyn^ecTBJiKJiH B3aHM0fleHCTBHe Mexny 547 Mr 
4-4>rop-3- MeTOKcn6eH3ajib A erHAa, 1990 mt 5-$rop-2- MeroKCiiMeTOKCHeeHSHnTpH^eHjm^oc^HHHxnopHAa 
(nojiyueHHoro Tax, KaK onncaHO b nony^eHHH 8) h 0,58 mji JJJSY b 30 mji an.eTOHHTpmi a , nocne nero CMecb 
o6pa6aTbiBajiH h oxmn^arni kojiohoxihoh xpoMaTorpa<j>HeH Ha CHnHKarene c HcnojibsoBaHHeM b KaxiecTBe 
snroeirra CMecn reKcaHa h ^THn^eraTa c OTHomeHneM 4: 1 Tax me, KaK onncaHo b nojiyxieHHH 2, mto nano 
948 mp MacjiHHHcroro Ben;ecTBa. 936 mt aroro MacjiHHHCToro BemecTBa pacTBopHJiH b 9 mji cMecn (1:2 no 
06-beMy) 6eH3ona h sTaHona h k nonyxieHHOMy pacrsopy Ao6aBJiHjiH 155 mt xnopnna rpiic 
(TpH$eHHn$oc$HH)ponHH(l). nonyxieHHyro CMecb nepeMeinHBanH no« Bo^opo^oM npn aTMoc<J>epHOM ^aBnemiH 
h npn 60°C b TexieHne 14 uacoB. Ho6aBjiHjiH k peaKUHOHHOH CMecn Hacbin;eHHbiH eonHbiH pacTBop 
rnnpocynb^HTa HarpHH h 3areM CMecb nepeMeniHBajiH npHMepHO 10 MHHyT. nonyneHHbie Hep acTBOpHMbie 
BemecTBa or<J)HJibTpoBbiBanH, HcnojibaoBaB UenHT (TOBapHbm 3HaK) b Ka^ecTBe 4»iuibTpoBanbHoro 
BemecTBa. OiuibTpaT KOHneHTpHpoBajiH BbmapHBaHHeM npn nomixeHHOM ^aBjieHHH h oxonuajiH nyreM 
kojiohoxihoh xpoMaTorpa^HH Ha CHnHKarene c Hcnojib30BaHHeM b KaxiecTBe amoeHTa CMecn reKcaHa h 
sthji ai^eraTa c oo^beMHbiM oTHomeHHeM 4:1 h b peaynbrare nonyxiHjiH 785 mt (Bbixon, 73%) yKasaHHoro b 
3aronoBKe coenHHeHHH b Bii^e MacjiHHHcroro BemecTBa. 

CneKTp H^epHoro MarHHTHoro pesoHaHca (270 MIX CDCy 5 m.^.: 2,75-3,0 (4H, MynbranneT); 3,47 (3H, 
CHHrneT); 3,84 (3H, CHHrneT); 5,12 (2H, CHHrneT); 6,65-6,75 (2H, MynbTHnner); 6,75-6,9 (2H 
Mynbrnnner); 6,9-7,1 (2H, MynbTramer). 

5 (b) 4-<Drop-2-I2- (4-4)Top-3-MeTOKCH$eHHn) 3THn)$eHQn 770 mt MeroKCHMerHnoBoro { 
4-4rrop-2-[2-(4-$Top-3-MeTOKCH$eHHn) arnnl 4»eHHn} 3<J>iipa [nonyxieHHoro Tan, KaK b onncaHHOH Bbrme 
cranHH (a)] pacTBopHnn b 4 mji srHnaneraTa h 3aTeM k nojiyxieHHOMy pacrsopy ^o6aBjiHnH npn 
oxnam^eHHH JibnpM 4 mji 4 h. pacrsopa xjiopucroro BOAopoAa b sthji aAeTaTe. IlojiyueHHOH CMecn ^aBann 
nocrroHTb npn KOMHarHOH TeMnepaType b rexieHHe 2 xiacoB. no HcrexieHHH <m>ro speMeHH peaKHHOHHyio 
CMecb KOHneHTpHpoBajiH BbmapHBaHHeM npn noHHaseHHOM flaBneHHH h oxinmajiH nyreM KonoHoxmon 
xpoMaTorpa4)HH Ha CHnHKarene c Hcnonb30BaHHeM b Kaxiecrse amoeHTa cmcch reKcaHa h aTHn^eraTa c 
o6beMHbiM OTHomeHHeM 3: 2 h b pe3yjtbTare nonyxnuiH 631 mt (Bbixon, 96%) yKa3aHHoro b 3arojioBKe 
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coenHHeHHH b HHne MacjiHHHCToro BemecTBa. 

CneKTp nnepHoro MaiwrHoro pesoHaHca (270 MTu, CDCy 5 M.n,.: 2,87 (4H, cnHTJier); 3,83 (3H, 
CHHrjieT), 4,60 (1H, CHHrncr); 6,6-6,85 (5H, MynbTimneT); 6,98 (1H, nyuner ny6neT0B, J=8,5 h 11,3 1^). 

nOJiy^IEHME 6 4-C>Top-2-[2- (4-4iTop$eHHn)3THn|4»eHQn 6 (a) TlpocroH MeTOKCHMersuioBbrii 
(4-4>Top-2-I2-(4-4m)p4»eHHn)- 9rrai]<jieHHn} 3<j)np OcymecrajinnH B3aHMon,eHCTHHe hiempy 950 mt 
4-$T0p6eH3anbflerM^a f 3860 mt 5-<jm>p-2-MeTOKCiiMeTOKCH6eH3Hn (nojiyxieHHoro 
Tan, kqk oiracaHO b nonyHeHHH 8) h 1,26 mji RBY b 60 mji aneroHHTpiuia, nocjie nero CMecb o6pa6aTbiBajin h 
o^nnnarcn nyreM kojioho^ihoh xpoMaTorpa(J)HH Ha cunnKarene c Hcnojib30BaHHeM b KanecTBe amoeHra CMecu 
reKcaHa h sTHJianeTaTa c OTHomeHneM 9:1 Tan ae, ksr oroicaHo b nojiyHemra: 2, wro jjano 2030 mt 
MacjiHHHcropo BemecTBa. 198% mt aroro MacjiHHHCToro BemecTBa pacTBopHjn* b 12 mji cmcch (1:2 no 
ofrbeMy) 6eH3Qjia h sraHOjia h k nojiyneHHOMy pacTBopy np6aBjiHJiH 155 mt xnopuna 
TpHc(Tpn$eHmi$oc4)MH)pofliiH(l). 3areM CMecb nepeMenmBajni non, BonpponpM npn aTMoc<J>epHOM ^aBJieHHH n 
npn 60°C b reueHHe 20 nacoB. Ilo oKOHnaHHH aroro BpeMemi peaKqHOHHbiH pacTBop (JJHJibTpoBajin c 
ucnojib30BaHneM nnaTOMOBon 3eMjrw. (DmibTpaT KOHneHTpHpoBajiH BbinapuBamieM npn nomiJKeHHOM 
flaBJieHHH h o*nnnajiH nyTCM kojiohohhoh xpoMaTorpa<j)HH Ha cmmKarejie c Hcnojib30BaHMeM b KaxiecTBe 
3jnoeHTa cmcch reKcaHa h 3THJianeTaTa c o&beMHbiM oTHomeHneM 9:1 h b pe3yjibTare nonyHHJiH 1816 mt 
(Bbixofl, 87%) yKa3aHHoro b 3aronoBKe coenHHeHHH b HHne MacjiHHHCToro BemecTBa. 

CneKTp nnepHoro ManHMTHoro pe30HaHca (270 MIX CDCy 5 M.n,.: 2,75-3,0 (4H, MyjibTHnjier); 3,47 (3H, 
cnHTjier); 5,11 (2H, CHHrjieT); 6,75-6,9 (2H, MyjibTHnjier); 6,9-7,2 (5H, MyjibTmuieT). 

6 (b) 4-Orop-2-l2- (4-(jrrop<))eHHJi) 3-rnnI<j>eH0ji 1785 mt MeroKCHMenuioBoro {4-4m)p-2-[2-(4-$Top4»eHHn)3THn] 
<J>eHHJi} 3$npa [nonyneHHoro Tan, kbk b onwcaHHOM Bbime cTanHH (a)] pacTBopHjn* b 8 mji STHjianeraTa h 
3aTeM K nanyweHHOMy pacTBopy np6aanHjiH npn oxjia^eHMH nbnpM 8 mji 4 h. pacxBopa xnopoBonopona b 
STHjianeraTe. IlajiyHeHHOH cmcch Rasaim nocroHTb npn k omh aTHOM TeMneparype b reneHHe 2 nacoB, nocjie 
wero ee KoimeHTpnpoBanH BbinapuBaBneM npn noroimeHHOM ^aBjieHHH h awn&jm nyreM kojiohotooh 
3qpoMaTorpa$HH Ha CHjiHKarejie c Hcnajib30BaHneM b KauecTBe araoeHTa CMecu reKcaHa m 3TMjianeraTa c 
ofceMHbiM OTHomeHneM 4:1 n b pe3yjibTaTe nonynHJiH 1483 mt (Bbixon, 99%) yKa3aHHoro b 3arojiOBxe 
coenHHeHHH b BM^e MacjiHHHCToro BemecTBa. 

CneKTp nnepHoro MarmiTHoro pesoHaHca (270 MTi^ CDCy 5 M.n,.: 2,75-3,0 (4H, MyjibTHnjieT); 4,57 (1H, 
CHHTjier); 6,6-6,85 (3H, MyjibTramer); 6,9-7,05 (2H, MyjibTunneT); 7,05-7,2 (2H, MyjibTHnjier). 

nony^EHME 7 2-|2-(3,4-fln<j)Top<i)eHHJi) 3Twnl-4-<J)Top4>eH0ji Ocyn;ecTBJiHnH B3anM0AeHCTBne Mexny 610 mt 
3,4-fln$Top6eH3anbAerin;a, 2000 mt 5-4>Top-2-MeTOKCHMeTOKCM6eH3Hn H 0,64 

mh f(BY b 20 mji aneTOHMTpHjia, nocne tiero CMecb o6pa6aTbiBajni n oxnm^ajm nyreM kojiohoxihoh 
xpoMaTorpa(})HM Ha cmmKarene c ncnojib30BaHHeM b Ka^ecree ajnoeHTa CMecu peKcana h 3TMjiai;eTaTa c 
OTHomeHneM 15:1 Tan ase, Kan onncaHO b nojiyiieHHH 2, ^to nano 1230 mt MacjiHHHCToro een^ecTBa. 3to 
MacjiHHHCToe BemecTBO pacTBopHjni b 10 mji 3TaH0Jia h k nojrytieHHOMy pacTBopy j^o6aBJi5um 300 mt 
xnopn^a TpHc(TpH$eHHJi$oc4)HH)ponHH (1). 3aTeM nojiy^eHHyio CMecb nepeMenmBajni non, BOAopo^oM npn 
aTMOc^epHOM AaaneHUH h npn 60°C b Teueraie 14 tiacos. ITo OKOHHaraiH 3-roro speMeHH peaKnMOHHbiM 
pacTBop (fnjibTpoBajin, Hcnojib30BaB UejiHT (TOBapHbin 3H3k) b Ka^ecTBe 4>iuibTpOBanbHoro Ben^ecTBa. 
OmibTpaT KOHneHTpHpoBajiH nyreM BbmapuBaHHH npn noHHxeHHOM ^aBJieHHH h b Te^eHHe HeKO-roporo 
speMeHH no3BOJiH7m eMy aAcop6npoBaTbCH Ha KonoHKe c CHJiHKareneM. 3aTeM 4>iuibTpaT MenjieHHo 
3jnonpoBajm c ncnanb30BaHiieM b KauecTBe amoeHTa CMecu reKcaHa HSTHJia^eraTa c oo^beMHbiM 
OTHomeHneM 4:1 H B pe3yjibTaTe nojiyRHjni 3jnoaT, coj^epjKara^M yKa3aHHoe b 3arojioBKe coenHHeHHe. 3tot 
ajnoaT Kom^eHTpnpoBajm nyreM BbinapHBaHHH npn noraiaeHHOM ^aBneHHH h BbicymnBajin b BaKyyMe, 
nojiyxiHB b pe3yjibTaTe 1010 mt (Bbixo^ 93%) yKa3anHoro b 3aronoBKe coenHHeHHH b BH^e Tsep^oro 
Ben^ecTsa. 

CneKTp H^epHoro MarnHTHoro peooHaHca (270 MIX CDCy 8 M.fl.: 2,86 (4H, CHHrjieT); 4,60 (1H, 
CMHTjier); 6,6-7,15 (6H, MyjibTHnjier). 

nony^EHME 8 5-Or<)p-2-MeTOKCHMeTOKCH6eH3iOTTpH$eHHn4^^ 8 (a) 5- 

4m)p-2-rinnx)KCH6eH3HnoBbiH cnnpT K 50 mji TeTparnnpo<j)ypaHa flo6aBJiHJni 1,98 r 
jmTMnajnoMHHHHPMnpH^a h k nonyxieHHOMy pacTBopy np6aanHjni no KanjiHM npn k omh aTHoii TeMnepaType 
pacTBop 5,44 r S-^TopcajranHJioBOH KHCjiorbi b 50 mji TerparHnpo^ypaHa. 3areM nonyMeHHyio CMecb 
Harpeeann c o6paTHbEM xononiinbHHKOM b TeneHHe 1 tjaca. Ilo oKOHtiaHnn stopo BpeMeHH CMecb oxna^arra 
h Ao6aBJiHJin k Hen fleKarnnjpaT cyjib^aTa HarpHH n^in pasjiOKeHHH H36biTo™oro nnnpH^a. 
OT^mibTpoBbiBajiM HepacTBOpMMbie BemecTBa. OmibTpaT Kom;eHTpnpoBajm BbmapHBaHHeM npn 
noHnjKeHHOM AaaneHHH m OHHn^arm nyreM kojiohohhoh xpoMaTorpa^HH Ha cmmKarene c Hcnojib30BaHneM b 
Ka^ecTBe ajnoeHTa cmcch reKcaHa h 3Twnai;eTaTa c oo^beMHbiM OTHomeHneM 2:1 h b peoyjibTare nojiyxmnn 
4,72 r (Bbixo^ 95%) yKa3aHHoro b 3arojioBKe coenHHeHHH b BHne TBep^oro BemecTBa. 

CneKTp H^epHoro MaraHTHoro pe30HaHca (270 MPn, CDC1 3 ) 5 M.n,.: 1,69 (1H, TpHroieT, J= 3,2 Vis); 4,82 
(2H, nyoner, J=3,2 rnj; 6,7-7,0 (3H, MyjibTHnjier); 7,17 (1H, CMHTJier). 
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8 (b) 5-OTop-2-MeTOKCHMeTOKCii6eH3HnoBbifl cnnpr 4,71 r 5-4>rop-2-nmpoKCH6eH3iinoBoro cnnpTa 
[nony^ieHHoro Tan, KaK b oimcaHHon Bbnne CTanwH (a)] pacTBopHjni b 100 mji N, N- nHMenui aijeTaMinja h 
3aTCM k nonyneHHOMy pacTBopy no6aBn*um npn oxnaffineHHK JibnpM 3,72 r Tper-6yTOKCMna KarnaH. 
nony^eHHyio cMecb nepeMeinnBajiH npn toh m.e TeMnepaType b TeweHHe 10 MHByr h 3aTCM np6aBJiHnH npn 
tom me TeMnepaType 2,74 mh MeTOKCMMenuixjiopHjja. 3aTeM CMecn ^aBartu nocroHTb, noxa oHa He 
eepHynacfa k KOMHarHOH TeMneparype, nocne *iero ee nepeMemHBajni b TeneHHe 1 *iaca. 3areM k 
peaKHMOHHOM CMecn np6aBJiHjin 60 mji Bonbi h 300 mji OTHJianeTaTa. 3nmaD;eTaTHbift ctiom OT^ejinxni, 
npoMbiBami HacbrmenHbiM boj^hbim pacTBopoM xnopnna HaTpHH, cymmrw Han, 6e3BonHbiM cyjib^aTOM 
MaranH h KOHneHrpHpoBajni nyreM BbniapHBaHHH npH noHHaceHHOM j^aBneHHH. KoHneHrpiipoBaHHoe 
BemecTBO oramajiH nyreM kojioho^ihoh xpoMaTorpa^HH Ha cmiHKarene c Hcnajib30BaHMeM b KatiecrBe 
3jnoeHTa CMecn reKcaHa h 3THJianeTara c o6^>eMHbiM OTHomeHneM 3:2 h b pe3yjit/raTe nojiyxmjiH 4,25 r 
(Bbixojj 69%) yKa3aHHoro b 3arojioBKe coenHHemiH b Bnne MacjiHHMCToro BemecTBa. 

CneKTp wnepHoro MaranTHoro pe30Hanca (270 MI^CDCy g M.fl.: 2,30 (1H, TpinuieT, J= 6,2 FdJ; 3,49 

(3H, cnHTJier); 4,67 (2H, ny6jier, J=6,2 rnj; 5,19 (2H f cimrjieT); 6,85-7,0 (1H, MyjibTHnner); 7,0-7.15 
(2H, MyjibTHnneT). 

8 (c) 5-t^IX)p-2-MeTOKCHMeTOKCH6eH3HJIX^opI^^ 4,15 r 5-<^p-2-MeroKCHMeroKcsi6eH3njioBorx) cimpTa 
[nojiyueHHoro Tan, Kan b onHcaimoH Bbime cTanHH (b)] pacTBopHJin b 70 mji TerparHnjxxJiypaHa h k 
nony^eHHOMy pacTBopy no6aajiHjiH 6,86 r rerpaxnopHna yrjiepona h 11,69 Tpn<})eHMji<I>oc<j)MHa b yKasaHHOM 
nopnnKe. IlonytieHHyio CMecb nepeMemnBajiH npn KOMHaTHOH TeMnepaType b revenue 1 xiaca h 3aTeM 
HarpeBajni c o6paTHbiM xojionHjibHHKOM b reneHHe 5 nacoB. Flo OKomaHHH yKa3aHHoro BpeMeHH y^ajiHHH 
nyreM <J>juibrpoBaHHH HepacTBopuMbie BemecTBa. OmibTpaT KOHneHTpHpoBajni BbmapHBaroieM npn 
noHHJK eHHOM j^aaneHHH h oHHmajni nyreM kojiohohhoh xpoMarorpa^MH Ha cnnHKarene c Hcnojib30BaHHeM b 
KauecTBe araoeHTa CMecn reKcaHa h anuiaueTaTa c o6^>eMHbtM oTHomeHneM 9: Ihb pe3yjibraTe nojiyxnum 
3,27 p (Bbixo/j 71%) yKaaaHHoro b 3arojioBKe coenMHeHHH b BH^e MacjiHrnicroro BeinecTBa. 

CneKTp nnepHoro ManroiTHoro pe30HaHca (270 MIX CDCIJ 5 M.n,.: 3,50 (3H, CHHTJier); 4,62 (2H, 
CHHTJier); 5,21 (2H, cnHTJier); 6,9-7,05 (1H, Mymyraroier); 7,05-7,2 (2H, MyjibTHnneT). 

8 (d) 5-<I>TOp~2-MeTOKCiiMeT0KCM6eH3 3 t 25 r 

5-$Top-2-MeTOKCHMeTOKcn6eH3iiJixjiopnfla [nojiyxieHHoro ran, Kan b onncaHHon Bbnne cranim (c)) 
pacTBopHJin b 50 mji Tojiyojia h k nojiyxieHHOMy pacTBopy no6aBJiHjni 6,25 r TpH$eHiui$oc4)HHa. 3areM 
nojry^eHHyio CMecb HarpeBajni c o6paTHbiM xononHjibHHKOM b rexiemie 6 uacoB. Ilo OKOHxiaHmi aroro 
BpeMeHH peaKUHOHHbiH pacTBOp oxjiajKflajni. riojiy*ieHHbie KpncTajuibi co6HpajiH nyxeM ^HnbTpoBaHHH h 
BbicynmBajiH b BasyyMe c nonyneHHeM 5,16 r (Bbixo^ 70%) yKa3aHHoro b 3arojiOBKe coenHHeHHH. OxneJibHO 
KOHueHTpupoBajiH 4)iuibTpaT nyreM BbmapHBaHHH npn nomixeHHOM ^aBJieHHH h BbmaBnme b oca^oK 
KpncTaruibi co6npajm nyreM (JjunbrpoBamiH c nonytieHHeM en^e 0,75 r (o6ihhh Bbixoij; 80%) yKa3aHHoro b 
3arojioBKe coenHHeHHH. 

CneKTp HflepHoro MarinrrHoro pe30HaHca (270 MTn^ CDCIJ 5 m.«.: 3,18 (3H, CMHrjier); 4,51 (2H, 
CHHTJier); 5,60 (2H, ny frier, J=14,6 rnj; 6,85-6,95 (2H, MyjibTHnjier); 7,05-7,15 (1H, MynbTHnner); 
7,55-7,85 (15H, MyjibTHnjier). 

nOJlYMEHME 9 5-Xnop-2- (2-$eHHJi9THji) (J>eHOJi Ocyn^ecTBjiHJTH B3 auMo^eiicr sue Memny 1,10 r 
eeHsajibflerHAa, 6,02 r 4-xnop-2-MeTOKCH6eH3HjirpH$eHHn4KX34K)HHHxnopH^ h 1,85 mji flBY b 20 mji 
aneTOHHTpHJia, nocne Mero CMecb o6pa6arbiBajni h otnnnajra nyreM kojiohohhoh xpoMaroppa^ira Ha 
CHjraKarejie c Hcnojib30BaHHeM b Ka^ecrBe ajnoeHra cmcch reKcaHa h 3THJiai^eTaTa c OTHomeHneM 10:1 TaK 
»e, KaK onucaHo b nojiytiemiH 2, oto ^ajio 2,85 r MacjiHHucroro Ben^ecTBa, 3ro MacjiHHHcroe Ben^ecrBO 
pacTBOpHJiM b 50 mji 3TaH0Jia h k nojiyxieHHOMy pacTBopy Ao6aBJiHjm 0,40 r xnopw^a 
TpHc(TpH$eHHJi$oc4iHH)ponHH(l). nojiy^eHHyio CMecb nepeMeniHBajra no^ BonpponoM npn arMoc^epHOM 
^aaneHMH h npn 50 °C b re^eHwe 14 MacoB. no OKOiwaHHH aroro BpeMeHH peaKinioHHbiw pacrBop 
^HjibrpoBajiH, Mcnanb30BaB UejiHT (roBapHbin 3HaK) b Ka^ecrBe (JmibTpoBajibHorx) Ben^ecTBa. OHjibrpaT 
KOHneHTpHpoBarni BbmapHBaHHeM npn noHwxeHHOM ^aBJieHHH h ounmajm nyreM kojiohomhoh 
xpoMaTorpa^HH Ha cmniKarejie c Hcnojib30BaHHeM b Ka^ecree amoeHTa CMecH pencaHa n 3ninai;eTara c 
o6r>eMHbiM OTHomeHneM 5:1 h b pe3yjibTaTe nojiyrouiH npoMexyro^moe coenHHeHHe. Sto npoMeffiyTOHHoe 
coenHHeHHe pacrBopHjm b 10 mh snuianeraTa h k nojiyxieHHOMy pacTBopy flo6aBjiHjra npw oxnajKfleHHH 
nbflOM 10 mji 4 h. pacTBopa xnopoBOJ^opo^a b sthji aneTaTe . 3areM peaianiOHHon cmcch n,aBann nocroHTb 
npn KOMHaTHOH TeMnepaType b rexieHne 1 xiaca. no OKOHHaHHH aroro BpeMeHH y^ajiHjra pacrBopnrejib 
nyreM BbmapHBaHHH npn noHHxeHHOM flaBJieHHH. OcraroK otom;ajni nyreM kojiohohhoh xpoMaTorpa<J)iDi Ha 
CHjiHKarejie c Hcnojib30BaHHeM b KaMecTBe sjnoeHTa CMecn reKcaHa h aTHnai^eraTa c oo^beMHbiM 
oTHomemieM 5: 1 h b pe3yjibraTe nojiyxntnn 2,40 r (KOjnmecTBeHHbiH BbixonJ yKa3aHHoro b 3aronoBKe 
coenimeHHH b HH^e 6ecin3erHoro MacjiHHHcroro BemecTBa. 

CneKTp HAepHoro MarmiTHoro pe30HaHca (270 MIX CDCy 5 m.^.: 2,75-3,0 (4H, MynbTHnner); 6,7-6,9 
(2H, MyjibTHnneT); 6,96 (1H, nyGjier, J=8,l FnJ; 7,1-7,35 (5H, MynbTHmieT). 

nOJiyMEHWE 10 6-<l>rop-2- (2-$eHHJi3THn)4>eHOJi Ocyn^ecTBJiHjra B3aHMO^eHCTBHe Memny 3,00 r 3-<jrrop-2- 
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rsTO>0KCH6eH3anfcflerHAa, 9,99 r 6eH3miTpH$eHnn4»oc4>oHHfix7iopiiwa h 3,83 mji HEY b 30 mji aHeroHHrpiuia, 
nocne nero CMecb o6pa6aTbiBann h onnmajra kojioho^ihoh xpoMarorpa^HeH Ha cmiMKarejie c 
Hcnanb30BaHHeM b Ka^ecrBe araoeirra CMecw reKcaHa h 3THJianeraTa c orHomeimeM 5:1 Tax. me, nax 
oimcaHO b nony^eHHH 2, xrro n,ano 4,58 r 6ecinaeTHoro TBepnpro BemecTBa. 3to TBepnoe BemecrBo 
pacTBopHjm b 50 mji STaHOJia h k nojiyueHHOMy pacTBopy no6aBJiHjiH 0,50 r xnopuna 
TpHc(TpH4)eHwn<J)oc4)MH)poAHH(l) . nojiyueHHyK) CMecb nepeMenmBann non, BonpponpM npn aTMOc$epHOM 
AaBJieHHH is. npH 50°C b Te^eHHe 48 uacoB. Ylo OKomaHHH aroro epeMeHH peaKinioHHbiH pacTBop 
4>nnbTpoBajni, Hcnanb30BaB Uemrr (TOBapHbiM 3Hax) b KauecTBe BcnoMorarenbHoro 4»MjibrpoBajibHoro 
BemecrBa. OunbTpax ROHneHTpHpoBajiM BbmapHBaHHeM npn iiohehkchhom flaeneHHH h oxonnajiH 
kojiohohhoh xpoMa-rorpa<j)HeH Ha cHnnKarene c Kcnojib30BaHHeM b Ka^iecTBe sjnoeHra cmgch reKcaHa h 
srajianeraTa c o&beMHbiM OTHomeHHeM 5: 1, nanynHB b pe3yjibTaTe 3,15 r (Bbixon, 68%) yKa3aHHoro b 
3apcuioBKe coenHHeHHH b Birae 6ecnBeTHoro TBepnpro BemecrBa. 

CneKTp HnepHoro MaraHTHoro pesoHaHca (270 MIX CDCy 8 M.n,.: 2,8-3,05 (4H, MyjibTHnjieT); 6,5-7,0 
(3H, MyjibTraureT) 7,1-7,35 (5H, MyjibTunneT). 

nony^EHKE ll 4 -Xnop- 2-MeroKCHMeTOKCHoeH3HnTpH4>eHHn<^ 11 (a) 

4-xnop-2-r»rox)KCM6eH3iDiOBbiH cnnpr 1,65 r jraTHMajiK>ivfHHHiirH ) npM^a cycneH^wpoBajm b 100 mji 
TerparaapoijtypaHa h k nonyneHHOH cycnemHH np6aajiH7iM no KaruiHM npn nepeMemMBamiH h oxjiajKfleHHH 
JibnpM 5,00 r 4-xjiopcajnnjwjioBOM KHcnorbi b 50 mji TeTpara^po^ypaHa. 3areM nojiyueHHyK) CMecb 
HarpcBajiH c o6paTHbiM xcuion^bHHKOM b revenue 1 uaca. no oKOHnaHHH aroro BpeMCHH peaKUHOHHyio 
CMecb oxnaffiffajiH Ha jihffy h np6aBjiHjiH k Heft n,eKaranpaT cyjib^axa HaxpnH hjih paanomeraiH 
n36biTOKHoro rnnpHfla. OrxjuuibrpoBbiBajiw HepacTBopHMbie BemecrBa h <J>HnbrpaT KOHueHTpiqx>Bajni 
BbmapHBaHHeM iron nororaeHHOM ^aBJieHHH. OeraTOK ounn;ajin nyreM kqjiohoxihoh xpoMarorpa^HH Ha 
cHjniKarejie c Hcnojib30BaHHeM b KawecTBe ajnoeHTa cMecw reKcaHa h STHjiaiieTaTa c o&beMHbiM 
OTHomemieM 1:1 h b pe3yjibxaTe nojiyrmjiH 4,00 r (Bbixon, 87%) yKaaaHHoro b 3arojioBKe coenHHemiH b Birae 
6ecHeeTHoro TBepnpro BemecrBa. 

CneKTp HnepHoro MarHHTHoro peooHaHca (270 MIX racaneHTepnpoBaHHbiH ;n^erHjicynb<^KCHnJ 5 4,43 
(2H. cHHTJier); 6,75-6,9 (2H, MyjibTHnner); 7,28 (1H, nyduier, J=8,0 IX- 

11 (b) 4-Xjiop-2-MeTOKCHMeTOKCH6eH3iuioBbiH crrapT 4,00 r 4-xnop-2-rM^poKcn6eH3HjioBoro cnnpra 
[nonyueHHoro TaK, Kan b onucaHHOH Bbnne cran™ (a)] pacTBopnjiH b 80 mh N,N- nHMeTHnaueTaMima h 
3axeM k nojiyueHHOMy pacTBopy ^o6aBJiHJin irpn oxjiax^eHHH jib^oM 2,83 r Tper-6yTOKCn^a Karaw h CMecb 
nepeMemnBajiH b TeweHHe 10 MHHyr. K peaKUHOHHOH CMecn Ao6aBJiwiH np H oxnaoK^ewm jibnpM 2,09 mh 
MeTOKCHMeTHnxnopH^a m 3aTeM CMecn ^aBajm nocTOHTb npn KOMHaTHoft TeMneparype b Te^eHHe 1 ^aca. no 
oKOHxiaHHH 3Toro BpeMeHH flo6aBjiHnn 60 mji BOflbi h 300 mji 3THJiat;eTaTa n 3THJiai;eTaTHbm cjioh 
OTflejinnii h npoMbiBaxiH HacbimeHHbiM BonHbiM pacTBopoM xnopuna HarpiiH h saTeM cynnuiH H a# 
6e3BonHbiM cyjib<j)aTOM MarraiH. 3axeM ero KOH^eHrpiipoBajra nyreM BbmapHBaHHH npn nomuKeimoM 
AaBJieHHH. OeraTOK otiHn;ajra nyreM KonoHotmoft xpoMarorpa^™ Ha CHJiHKarejie c Hcnojib30BaHHeM b 
KaxiecrBe ajnoeHra CMecn reKcaHa h sTHJianeraTa c o6i>eMHbiM OTHomeHHeM 2:1 h b peayjibTaTe nojiynHJiH 
4,69 r (Bbixofl 92%) yKa3aHHoro b 3arojioBKe coen^meraiH b BH^e MacjiHHHcroro BemecrBa. 

CneKrp H^epHoro MarwrHoro pe30HaHca (270 MIX CDCy 5 m.«.: 3,48 (3H, cimrjieT); 4,65 (2H, 
CHHTJier); 5,20 (2H, CHHrjier); 6,98 (1H, Aydner ny6jieroB, J=l,9 h 8,2 Tu); 7,12 (1H, nv6ner J=l 9 
IX; 7,24 (1H, ny6jier, J=8,2 FnJ. 

11 (c) 4-Xjiop-2-MeroKCHMeTOK<^6eH3HJixnopHj^ 4,69 r 4-xnop-2-MeTOKCMMeroKCH6eH3HjiOBoro croipra 
[nonyueHHoro Tan, KaK b omicaHHOH Bbnne eranHH (b)] pacTBopHjm b 80 mji Terparanpo^ypaHa vt k 
nojiy^eHHOMy pacTBopy pp6aBjmjm 7,11 r TerpaxjiopH^a yrjiepona h 12, 14 rpM<J)eHHJi(J)oc4)HHa. nojiyueHHyio 
CMecb nepeMemHBajm npn KOMHarHOH reMneparype b rexieHwe 1 naca w 3areM HarpeBann c o6parHbiM 
xojionHJibHHKOM b reneHHe 2,5 ^acoB. no oKOHuaHHH yKa3aHHoro BpeMe™ y^ajiHjra nyreM <j>HJibTpoBaHHH 
HepacTBopHMbie BemecrBa h <J>HjibrpaT Kom^eHTpHpoBajm BbmapHBaHHeM npn noHHxeHHOM naBJieHHH. 
OeraTOK oxnnnanH nyreM kojiohohhoh xpoMarorpa^HH Ha cHmmarejie c HcnojTb30BaHHeM b Kaxiecree 
3jnoeHra CMecn reKcaHa h snuiaueraTa c oSi^MHbiM OTHomeHHeM 10:1 vl b pesynbTare nojiytnuni 3,38 r 
(Bbixo^ 66%) yKa3aHHoro b 3arojioBKe coenwHeHHH b BH^e MacjiHHHcroro BemecrBa. 

CneKrp HAepnoro MarHHTHoro peaoHaHca (270 MIX CDCy 5 m.^.: 3,50 (3H, CHHrjier); 4,61 (2H, 
CHHrjieT);5,24 (2H, CHHrjier); 6,98 (1H, ny6neT «y6neroB, J=2,0 h 8,2 IX; 7,14 (1H, nyojieT, J=2 0 
IX; 7,26 (lH,ny6neT, J=8,2 IX. 

11 ( d ) 4-Xjiop-2-MeroKCMMeroKCH6eH3imTpM(J>eHHJ^ 3,38 r 

4-xnop-2-MeroKciiMeTOKCH6eH3HjixnopHAa [nojiyneHHOPo raK, Kan b onncaHHOH Bbnne eranHH (c)l 
pacTBopHjiH b 50 mji TQjiyojia h k nonyiieHHOMy pacreopy Ro6aBJVum 6,02 r TpH$eHHn4»oc4HHa. 3areM 
nojiyiieHHyK) CMecb HarpeBajm c o6paTHbiM xojiomuibHHKOM b re^eHMe 15,5 ^acoB. no oKOHHamiH 3Toro 
BpeMeHH peaKUHOHHyK) CMecb oxjiaxflajiH Ha nbny h BbmasmHe b ocaflOK KpHcrajuibi co6irpajiH nyreM 
<)>HJibTpoBaHHH h BbicymHBajtH b BaKyyMe c nojiyxieHHeM 6,02 r (sbixoA 82%) yKa3aHHoro b 3aronoBKe 
coenHHeHHH. 
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CneKTp *mepHoro MarHHTHoro pe30HaHca (270 MIX CDClg) 5 M.n,.: 3,19 (3H, amr/ier); 4,52 (2H, 
cHHPjieT); 5,58 (2H, py6ner, J=14,3 Tu); 6,8-6,9 (1H, MyjibTsmneT); 9,9-6,95 (1H, MyribTnroieT); 7,39 
(1H, Aydner py6neroB, J=3,0 h 8,2 Vjj); 7,6-7,9 (15H, Myra>THnner). 

nPMMEP COCTABA 1 Kancyjibr Bbuxu Hcnanb30BaHbi cnenyioinHe KOMnoHeHTbi: Coep^meHHe npHMepa 4 - 
20,0 mp JlaKT03a - 158,7 KyKypy3HbriS KpaxMan - 70,0 OreapaT MarmiH - 1,3 Bcero - 250 mp riopomKH 
yKa3aHHbix Bbime BemecrB cMemnBariH h cMemaHHbiH nopomoK npoceHBarm nepe3 chto c oTBepcmaMH 60 
Mem (no Teitnopy) 3aTCM npoceHHHbifi nopomoK 3arpyjKann b 250 mt mejiamsHOByio Kancyny N 3 h 
uojiy^wm KancyjiHpoBaHHyio jieKapcTBeHHyio <j>opMy. 

nPMMEP COCTABA 2 Ta6jieTKM Bbuim McnantooBaHbi cnenyiomHe KOMnoHeHTbi: CoenHHeraie npHMepa 4 - 
20,0 mp JTaKTOoa - 154,0 KyKypy3Hbift KpaxMan - 25,0 OreapaT MarHHH - 1,0 Bcero - 200 mt rtoporaKH 
yKa3aHHbix Bbime semecTB cMenmBajni. CMemaHHbri) nopomoK npeccoBann b Ta6neroxmofi Mannrae h 
nojiyxDuiH TadneTKy MaccoM 200 mp. npH Heo6xonHMOCTH Ta6jieTKy moxho noKpbiTb caxapoM. 
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Claims [<DopMyjia H3o6peTeHHH]: 

1. FIpoH3Bo^Hfaie AHapujiajiKaHOB, coAepxamne aroaujiKjnraecKyio rpynny, 4>opMyjibi (I): 

R 3a 3b rA e r1 np^craBJiHeT Hacbm^eHHyio rerepoqHKJiHxiecKyK) rpynny, 



R V O-A-R 

npHCoeflMHeHHyio k cbhsh hjih rpynne, npeACTaBJieHHOH chmbojiom A, nepe3 KojibnesoH yrjieponHbiH a-roM, 
npiraeM yKaaaHHan Hacbrn^eHHan reTepoixraumxiecKaH rpyima HMeeT 5 KOjibneBbix a-roMOB, ro KOTopwx 
°A™ HEJinercH rerepoaTOMOM a30Ta, h hbjihctch saMemeHHOH no MeHbmefi Mepe no onHOMy yrjieponHOMy 
aroMy, no MeHbmen Mepe ohhhm H3 3aMecTHTenefi a . onpe^eneHHbix mixe, sum hbjihctch Heo 6h3 aTCJibHO 
3aMemeHHOH no aTOMy a3ora, no MeHbmen Mepe oahhm H3 3aMecTHTeneH p, onpenejieHHbix HHxe; R 2a , R 2b 
R 2c onMHaKOBbi hjih OTjnraaioTCH APY^ ot npyra h Ka^AbiH npeACTaBjiHeT aTOM BOAopoAa, MernnbHyio 
rpynny, MeroKCHrpyimy, axoM 4>Topa, axoM xnopa, axoM 6poMa, npHHCM no MeHbrnen Mepe onHH H3 
paAHKanoM R 2a , R 2b h R 2c npeACTaBJiHer rpynny hjih aTOM, orjiHHHyio(biH) ot BOAopoAa; R 3a , R 3b f R 3c H 
R 3d OAHHaKOBbi hjih OTjnwaioTCH Apyr ot npyra h Ra^biM npeACTaBJiHer btom BOAopoAa, araoKCHrpyimy, 
HMeiomyio ot 1 «o 6 yrjiepoAHbix aTOMOB, hjih aTOM ranoreHa; A npeACTaBJiHer ajiKHjieHoeyio rpynny! 
HMeromyro or 1 ao 6 yrjieponHbix aTOMOB, npireeM yKasaHHbie saMecTHTenn a Bbi6paHbi H3 runnx)KCHrpynn h 
ajmaHOHjioKCHrpynn, HMeromnx ot 1 ao 20 yrjieponHbix aTOMOB, a yKasaHHbie saMecTHTeroi p Bbi6paHbi H3 
ajmiinbHbix rpynn, HM&omHx or 1 A o 6 yrjieponHbix aTOMOB, h hx 4>a P Ma^BTHtiecKH npneMjieMbie conn h 

CJIOJKHbie 3$HpbI. 

2. CoeAHHeime no n.l, rAe R 1 npeACTaBJiHer nHppQjranHHHJibHyro rpynny, Koropan hejihctch saMemeimoH no 
yrjieponHOMy aTOMy, no MeHbmen Mepe oahhm hs saMecnrreneH a 1 h Heo6H3aTenbHo saMeineimoH no a-roMy 
asora no MeHbmen Mepe oahhm H3 3aMeerHreneH p 1 , rAe yKasaHHbie saMecTHTeira a 1 Bbi6panbi H3 
rHApoKCHrpynn h ajmaHonnoKCHrpyrai, HMeionmx ot 1 A o 20 yrjieponHbix aTOMOB, h yKasaHHbie 
3aMecTMTeJiH p 1 Bbi6paHbi H3 anKHJibHbix rpynn, HMaoinKx ot 1 ao 4 yrjieponHbix aTOMOB. 

3. CoeAHHeHHe no n.l, rAe R 1 npeACTaBJiHeT nnppojiHAKHHnbHyio rpynny, Koropan rbjihctch saMemeHHOH no 
yrjieponHOMy a-roMy no MeHbrnen Mepe oahhm hs saMecTHrejieH a 3 h Heo6H3aTenbHo saMemeHHOH no a-roMy 
a3ora no KpaHHefi Mepe, oahhm hs saMecrHTejiefl p 3 r A e yKasaHHbie saMecTHrenn a 3 Bbi6paHbi H3 
rHApoKCH- h JiaypoHnoKcnrpynn; yKasairabiH 3aMecTHTejib p 3 npeACTaBJiHeT co6oh MeTHjibHyro rpynny. 

4. CoeAHHeHHe no n.l, r W e R 1 npeACTaBJiHeT 4-rHApoKCM-2-iiHppojiHAHHm 
l-MeTHn-4-jiaypoHnoKCH-2-nHppojiHAHHHnbHyK) hjih l-MeTHn-4-rHApoKra-2-iiHppoj^ rpynny. 

5. CoenHHeHHe no n.l, r A e R 2a h R 2b OAHHaKOBbie hjih orjnwaiomHecH Apyr or npyra h npeACTaBJiHror 
KaxAbiH aTOM BOAopoAa, MerHJibHyio rpynny, MeroKCHrpynny, aTOM $ropa, aTOM xnopa, a-roM 6poMa h 
R npeACTaBJiHeT aTOM BOAopoAa. 

6. CoeAHHeraie no n.l, r fl e R 3a , R 3b h R 3c , onHHaKOBbie hjih orjnraawmHecH Apyr ot npyra h npeACTaBjiHKyr 
KasAbiH aTOM BOAopoAa, ajmoKCHrpynny, HMeiomyio ot 1 ao 4 yrjiepoAHbix aTOMOB hjih aTOM ranoreHa h 
K npeACTaBJiHeT aTOM BOAopoAa. 

7. CoenHHeHHe no n.l, r fl e R 3a h R 3b oAimaKOBbie hjih orjnwaiomHecH Apyr or npyra h npeAcraejiHioT 
Ka^AbiH aTOM BOAopoAa, MeroKCHrpyimy, aTOM 4»ropa h R 3c h R 3d o6a npeACTaBJiHroT a-roMbi BOAopoAa. 

8. CoeAHHeHHe no n.l, r A e A npeACTaBJiHeT ajnuuieHOByio rpynny, HMeiomyio or 1 ao 4 yrneponHbix aTOMOB. 

9. CoeAHHeHHe no n.l, rAe A npeACTaBJiHeT STHjieHOByio rpynny. 

10. CoeAHHeHHe no n. 1, rAe R 1 - TaKOH, Kan onpeAeneHo b jho6om H3 ira. 2,3,4; R 2a , R 2b h R 2c - Taraie, Kan 
onpeAeneHbi b n.5, a R 3a , R 3b f R 3c h R 3d Taime, KaK onpeAeneHbi b jiio6om H3 nn.6 h 7, h A - TaKofi rbk 
onpeAeneH b jhooom H3 nn.8 h 9. ' 

11. CoeAHHeHHe no n.l, rAe R 1 npeACTaBJiHer nHppojiHAHHHJibHyio rpynny, KOTopan hbjihctch 3aMemeHHOH 
no yrnepoAHOMy a-roMy no MeHbraefi Mepe oahhm H3 3aMecTHTeneH a 1 h Heo6H3aTe/ibHO 3aMemeHH0H no 
aTOMy asoTa no MeHbrnefi Mepe oahhm H3 3aMecTHrcjieH p 1 , onpeAeneHHbix ime, rAe yKasaHHbie 
sawecTHTenH a 1 Bbi6panbi H3 ranpoKcnrpynn, ajmaHOHnoKcurpynn, HMeaonncc or 1 ao 20 yrjiepoAHbix 
aTOMOB, h p 1 Bbi6paHbi hs ajjjauibHbix rpynn, HMeromax ot 1 «o 4 yrjieponHbix a-roMOB; R 2a h 
R2b OAHHaKOBbie hjth orjnraaroniHecH nj>yr ot APY^a h npeAcraajiHiOT Ka»Abrii aTOM BOAopoAa, MerHJibHyio 
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rpynny, MexoKCHrpynny, aroM tjrropa, aTOM xnopa h axoM 6poMa h R 2c npencTaBJiHer axoM Bonopojja; R 3a , 
R 3b h R 3c onHHaKOBbie mm oTJnraaiomiiecH npyr or npyra m npencxaBJiHioT Kamnbiii aTOM Bonppona, 
anKOKCMrpyimy, HMaomyK) ox 1 no 4 yrjieponHbix axoMOB, h aTOM rajioreHa h R 3d npencTaBJiHer axoM 
Bonopona; A npencraBJiHer anKHjieHOByro rpynny, HMeromyio or 1 no 4 yrjieponmix axoMOB. 

12. Coe^HHeHHe no n.l, rne R 1 npencTaBJiHer nwppanHjmjibHyio rpynny, Koxopan HBjiHexcH 3aMemeHHOH no 
yrjieponHOMy a-roMy no MeHbmea Mepe ohhhm M3 3aMecnrreJieH a 3 h Heo6H3aTe/ibHO saMemeHHOH no aTOMy 
a3ora no MeHbinen Mepe onHHM H3 3aMecTHTejiefl p 3 , onpe^eneHHbix hmkc rne yKa3aHHbie 
3aMecTHrejiH a 3 Bbi6paHbi H3 rHnpoKCH- h naypoHnoKCHrpynnbi h yKa3aHHbiM 
3aMecTMTejib p 3 npe^cTaBJiHex co6oh MeTHjibHyio rpynny ; R 2a h R 2b onHHaKOBbie mm OTjmxiaionmecH npyr 
ot npyra h npenCTaBjiHioT Kamnbiw aTOM Bonppona, Menuifanyio rpynny, MeTOKCMrpynny, axoM (Jrropa, 
aTOM xnopa hjih aTOM 6poMa m R 2c npencxaBJiHex axoM Bonopona; R 3a , R 3b h R 3c onHHaKOBbie hjih 
OTJnraajomwecH npyr or npyra h npencxaBJiHiOT KajKnbift aTOM Bonppona, MeTOKCMrpynny h aTOM (Jrropa h 
R 3d npencTaBJiHer aTOM Bonppona; A iipencTaBJiHex STujieHOByio rpynny. 

13. CoenHHeHMe no n.l, rne R 1 npencxaBJiHex mippojiHnHHHJibHyK) rpynny, Koxopan HBJiHexcH 3aMemeHH0H 
no yrjieponHOMy aTOMy no MeHbmeH Mepe ohhum H3 3aMecrnTeneii a 3 h Heo6H3aTenbHo 3aMemeHHOH no 
aTOMy a30Ta no MeHbmeH Mepe ohhhm H3 3aMecnrrenefi p 3 , onpeneneHHfaix Hrace, rne yKa3aHHbie 
3aMecnrrejiH a 3 Bbi6paHbi H3 rnnpoKCH- h jiayponnoKcurpynn m yKa3aHHbri4 3aMecTMTejib p 3 npencTaajiHer 
co6oh MeTuribHyio rpynny; R 2a h R 2b onHHaKOBbie mjim oTJimaioinwecw npyr ox npyra h irpencTaRronor 
KaJKnbiM a-roM Bonppona, aTOM $ropa hjih aTOM xnopa h R 2c npencTaBJiHer aTOM Bonppona; R 3a , R 3b H 
R 3c onHHaKOBbie hjih oxjnraaionniecH npyr or npyra h npencxaanHiOT KamRbm axoM Bonppona, 
MeTOKCMrpynny h axoM $Topa h R 3d npencTaBJiHer a-roM Bonppona h A npencTaBJiHer srwjieHOByio rpynny. 

14. CoenHHeraie no n.l, rne R 1 iipencTaBjiHeT 4-ranpoKCH-2-raippojnin™ 
l-MeTHn-4-rHnpoKCH-2-nHpponHHHnbHyio hjih l-Menui-4-n aypoHnoKCM-2-nHppojn^niHHjibHyH) rpynny; 
R 2a jj R 2b onHHaKOBbie mjim oTjnraaromHecH npyr ot npyra h iipencTaajiHioT Kaasnbin axoM eonppona, axoM 
$ropa hjih aTOM xnopa h R 2c npeAcxaBJinex a-roM Bonppona; R 3a h R 3b onimaKOBbie mm orjinxiaronmecH 
npyr ox npyra h npencxaBjraox Kaxnbrii axoM Bonppona, MeTOKCMrpynny h a-roM $xopa m R 3c h R 3d o6a 
npenCTaBjiHioT axoMbi Bonppona h A npencxaBJiHex axmieHOByio rpynny. 

15. CoenimeHHe no n.l, r^e R 1 npeACTaBJiHex 4-rnnpoKCH-2-nHppojiMniraHni^^ 

1- MexHn-4-rMnpoKCH-2-nHppojiHni^^ l-MerHji-4-naypoHJioKc^-2-nMppc)jiMrrMHM^ 

rpynny; R 23 npeAcraBJiHer axoM $xopa h R 2b m R 2c o6a npeAcraaJiHK)T axoMbi Bo^opoAa; R 3a h 

R 3b onHHaKOBbie hjih oxjnniaK>nmecH npyr ox npyra ripencraBJimor KajK^bni axoM Bo«opoAa, 

MeTOKCMrpynny nnn axoM $Topa h R 3c m R 3d o6a npeMcraBJisnoT a-roMbi BOAopofla; A npeflcxaBJiHer 
3THJieHOByio rpynny. 

16 - CoenHHeHHH no n.l, npeflcxaBJiHionme 

C060H: 2-{2-[4-$TOp-2-(2-4>eHHJ13TMH)4)eHOKCM]3TMJl}-4-rHnpO 

2- {2-[4-$T0p-2-(2-$eHMn3Tiin)4)eH0KCM]3Tiin}-4-rHn^ 2-{ 

2^4-4>rop-2-[2-(3'MeTOKCH(J)eHHJi)3TMJi] 4>eHOKCHl 3THnl^ranpoKCH-l-MeTHjinHppojmn^ 2-[2-( 
4-$Top-2-|2-(3-MeTOKCH4)eHHn)3Tiui] ^HOKCHlsTHnJ^-naypoMnoKCH-l-MeTHjniHppojn^ 2-|2-( 

4-4m>p-2-[2-(4-4m)p4>eHHn)3THJiI 4>chokch1 
3THnl-4-rHnpoKCH4-MeTHJiin^ 2-[2W4-$Top-2-[2-(4-4m)p4>eHHn)3THnl$eHOKCH}3T^ 
ppojinnHH; 2-[2-{ 4^p-2-[2-(4^p-3-MexoKCM4>eHiin)3TMn] 

4>eHOKCH}-3TMn]-4-rM«poKCH-l-MeTHnriMpp(mMrmH; 2-[2-{ 44rop-2M2-{4-^p-3-MexoKCH4>eHHn}3XHn] 
4>eHOKCH}-3THn]-4-naypoHnoKCH-l-MexHJinHppQjn^ 2-[2-{ 2-[2-(3,4-nH4rrop4>eHHn)3THn] 

-4-$Top4ieHOKCH}3THn]-4-rMnpoKCH-l-MeTHjn^ 2-|2-{ 2-[2-(3,4-nn4»xop4»eHHn)3XKn] 

-4-$Top4>eHOKCH}3TMJiI-4-rMnpoKCHriMppojTMnHH, h hx <J>apManeBTtraecKH npneMJieMbre conn. 

17. KoMno3HUHH pjw jiexieHHH h npo^MjiaKTHKM cepAeuHo-cocyrmcTbix 3a6ojieBaHMM, Koxoptie Moryx 6biTb 
npenynpeasAeHbi hjih HanexiHMbi coenHHeHHHMH, npoHBJinroinHMH aHTaroHH3M b oxHomeHHH 
cepoTOHHH-2-peuenTopoB h/hjbi HHrH6Mpyioinyio aKTHBHocTb b oTHoraeHHH cKBajieH-cMHT a3bi , 
BKjnoxiaiornaH npoH3BonHoe nHapmiajmaHa $opMyjibi I no nn.l - 16 mm ero <J)apM^eBTM^ecKM npHeMJieMyio 

COJIb. 

18. IlpoH3BonHbie HMapHJiajiKaHa <J)opMyjibi I hjih hx 4»apMai;eBxiraecKH npneMjieMbie conn no nn.l - 16, 
ripoHBJiHK>irjMe aHTaroHH3M b oxHomeHHH cepoTOHHH-2-pei^enropoB m/mjih HHra6Hpyioiiryio aKXHonocxb b 
OTHomemm cKBaneH-CHHTa3bi. 
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Drawing(s) [tJepreara]: 
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TABJIHUA 1 



R2a & R 2b 



R 3a , R^b, & R3c 



1 


( 1 -Mc-4-OH-2-Pyr)-CH 2 CH2- 


4-F 


H 


2 


( 1 -Et-4-OH-2-Pyr)-CH2CH2- 


4-F 


H 


3 


(1 -iPr-4-OH-2-Pyr>CH 2 CH 2 - 


4-F 


H 


4 


(1 -Bz-4-OH-2-Pyr)-CH2CH2- 


4-F 


H 


5 


(l-Boc-4-OH-2-Pyr)-CH2CH2- 


4-F 


H 


6 


(l-EtOCO-4-OH-2-Pyr)-CH2CH2- 


4-F 


H 


7 


(4-OH-2-Pyr)-CH2CH2- 


4-F 


H 


8 


(1 -Me-4-OAc-2-Pyr)-CH 2 CH 2 - 


4-F 


H 


9 


(l-Me-4-OPrp-2-Pyr)-CH2CH2- 


4-F 


H 


10 


( I -Me-4-OBur-2-Pyr)-CH2CH 2 - 


4-F 


H 


11 


(l-Me-40Val-2-Pyr)-CH2CH2- 


4-F 


H 


12 


( 1 -Me-4-OPiv-2-Pyr>CH2CH2- 


4-F 


H 


13 


(l-Me-4-OHex-2-Pyr)-CH2CH 2 - 


4-F 


H 


14 


( 1 -Me-4-OHcp-2-Pyr)-CH2CH 2 - 


4-F 


H 


15 


( 1 -Mc-4-0(Oct)-2-Pyr)-CH 2 CH2- 


4-F 


H 


16 


( I -Me-4-ODec-2-Pyr)-CH 2 CH 2 - 


4-F 


H 


17 


( l-Me-4-OLau-2-Pyr)-CH2CH2- 


4-F 


H 


18 


( 1 -Me-4-OMyr-2-Pyr)-CH2CH2- 


4-F 


H 


19 


( 1 -Me-4-OPal-2-Pyr)-CH2CH2- 


4-F 


H 


20 


( 1 -Me-4-OSte-2-Pyr)-CH2CH2- 


4-F 


H 


21 


( 1 -Me-4-OMal-2-Pyr)-CH2CH 2 - 


4-F 


H 


22 


( l-Me-4-OSuc-2-Pyr)-CH2CH2- 


4-F 


H 


23 


( 1 -Mc-4-OGlu-2-Pyr)-CH 2 CH 2 - 


4-F 


H 
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Table 1 rcnnt.) 



• 

f 

Coen . P 


R l -A- 


R za & R 20 


R3a t R 3b & R3c 


24 


( 1 -Me-4-0 Adp-2-Pyr)-CH 2 CH 2- 


4-F 


H 


25 


(l-Me-4-OCOOEt-2-Pyr)-CH2CH2- 


4-F 


H 


26 


( I -Me-4-OCOOzPr-2-Pyr)-CH2CH2- 


4-F 


H 


27 


( I -Me-4-OCOOfBu-2-Pyr)-CH 2 CH2- 


4-F 


H 


28 


( 1 -Me-4-CK:00(Oc)-2-Pyr)-CH2CH2- 


4-F 


H 


29 


(l-Me-4-OCOODc-2-Pyr)-CH2CH2- 


4-F 


H 


30 


(l-Me-4-OCOODod-2-Pyr)-CH2CH2- 


4-F 


H 


31 


( 1 -Me-4-OCOOTtd-2-Pyr)-CH 2 CH2- 


4-F 


H 


32 


(l-Me-4-OCOOHxd-2-Pyr)-CH2CH2- 


4-F 


H 


33 


( 1 -Me-4-OCOO(Ocd)-2-Pyr)-CH2CH2- 


4-F 


H 


34 


( 1 -Me-4-OCONH2"2-Pyr)-CH2CH2- 


4-F 


H 


35 


(l-Me-4-OCONHMe-2-Pyr)-CH2CH2- 


4-F 


H 


36 


( I -Me-4.0CONHEt-2-Pyr)-CH 2 CH2- 


4-F 


H 


37 


( 1 -Me-4-OCONMe2-2-Pyr)-CH2CH2- 


4-F 


H 


38 


(1 -Me-4-OCONMeEt-2-Pyr)-CH2CH2- 


4-F 


H 


39 


(1 -Me-4-OCOMe-2-Pyr)-CH2CH 2 - 


4-F 


H 


40 


(4-OAc-2-Pyr)-CH 2 CH 2 - 


4-F 


H 


41 


(4-OPiv-2-Pyr)-CH 2 CH 2 - 


4-F 


H 


42 


(4-0(Oct)-2-Pyr)-CH2CH2- 


4-F 


H 


43 


(4-ODec-2-Pyr)-CH 2 a*2- 


4-F 


H 


44 


(4-OLau-2-Pyr)-CH2CH2- 


4-F 


H 


45 


(4-OPaI-2-Pyr)-CH2CH2- 


4-F 


H 


46 


(4-OSuc-2-Pyr)-CH 2 CH 2 - 


4-F 


H 
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Coejn . * 



47 



Rl-A- 



(4-OAdp-2-Pyr)-CH2CH2- 



48 


(4-OCOOEt-2-Pyr)-CH2CH2- 


4-F 


H 


49 


(4-OCOOiPr-2-Pyr)-CH 2 CH2- 


4-F 


H 


50 


(4-OCOO(Oc)-2-Pyr>CH2CH2- 


4-F 


H 


51 


(4-OCOODc-2-Pyr)-CH2CH2- 


4-F 


H 


52 


(4-OCOOHxd-2-Pyr>CH2CH2- 


4-F 


H 


53 


(4-OCOO(0cd>2-Pyr)-CH2CH2- 


4-F 


H 


54 


(4-OCONH2-2-Pyr)-CH 2 CH2- 


4-F 


H 


55 


(4-OCONHMe-2-PyrKH2CH 2 - 


4-F 


H 


56 


(4-OCONMe2-2-Pyr)-CH 2 CH2- 


4-F 


H 


57 


(l-Et-4-OAc.2-Pyr)-CH 2 CH2- 


4-F 


H 


58 


( 1 -Et-4^(Oct)-2-PyrKH2CH2- 


4-F 


H 


59 


( l-Et-4-OLau-2-Pyr)-CH2CH2- 


4-F 


H 


60 


( 1 -Et-4-OPal-2-Pyr)-CH2CH2- 


4-F 


H 


61 


( 1 -Et-4-OSuc-2-Pyr)-CH2CH2- 


4-F 


H 


62 


(l-iPr-4-OVal-2-Pyr)-CH 2 CH2- 


4-F 


H 


63 


( t-i?r-4-OLau-2-Pyr)-CH2CH2- 


4-F 


H 


64 


(l-iPr-4-OPal-2-Pyr)-CH2CH 2 - 


4-F 


H 


65 


( 1 - i?r-4-OSuc-2-Pyr)-CH2CH2- 


4-F 


H 


66 


(t -Boc-4-OLau-2-Pyr)-CH 2 CH2- 


4-F 


3-OMe 


67 


( I -Me-4-OH-2-Pyr)-CH2CH2- 


4-F 


3-OMe 


68 


(1 -rPr-4-OH-2-Pyr)-CH2CH2- 


4-F 


3-OMe 


69 


(1 -Bz-4-OH-2-Pyr)-CH2CH2- 


4-F 


3-OMe 



R2a & R 2b 



4-F 



R3a R 3b & R 3c 



H 
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Table 1 (ennt.\ 



Coea . » 


R!-A- 


R2a & R 2b 


R 3a , R 3b , & 


70 1 


(4-OH-2-Pyr)-CH2CH2- 


4-F 


3-OMe 


~~71 


(l-Me-4-OAc-2-Pyr)-CH 2 CH2- 




3-OMe 


~~ 72 


(1 -Me-4-OBur-2-Pyr)-CH 2 CH2- 




3-OMe 


~~73 [ 


(1 -Me-4-OPiv-2-Pyr)-CH2CH2- 


Zf 


3-OMe 


74 f 


(1 -Me-4-OHex-2-Pyr)-CH2CH 2 - 




3-OMe 


~75 f 


( 1 -Mc-4-0(Oct)-2-Pyr>CH2CH2- f 




3-OMe 


~~76 | 


(1 -Me-4-OPcc-2-Pyr)-CH 2 CH 2 . f 


. 4-F [ 


3-OMe 


77 1 


(l-Me^-OLau-2-Pyr)-CH 2 CH2- f 


4-F 1 


3-OMe 


"~78 1 


(1 -Me^-OMyr-2-Pyr)-CH2CH2- f 




3-OMe 


~79 [ 


( I -Me-4-OPal-2-Pyr)-CH 2 CH2- | 


Zf 1 


3-OMe 


~80 f 


( I -Me-4-OS te-2-Pyr)-CH2CH2- | 


4-F 1 


3-OMe 


~8i T 


( 1 -Me-4-OSuc-2-Pyr)-CH 2 CH2- | 


£f 1 


3-OMe 


~82 f 


( I -Me-4-OGlu-2-Pyr)-CH 2 CH 2 - f 


u r 


3-OMe 


"li T 


( 1 -Me-4-OAdp-2-Pyr)-CH 2 CH2- | 




3-OMe 




( 1 -Me-4-OCOOEt-2-Pyr)-CH 2 CH2- f 




3-OMe 


85 j 


(l-Me-4-OCOO/Pr-2-Pyr)-CH2CH2- 




3-OMe 


~86 j 


(l-Me-4-OCOO(Oc)-2-Pyr)-CH2CH2- 


4? r 


3-OMe 


"87 I" 


(l-Mc-4-OCOODod-2-PyrHni2CH2- 


7-F I" 


3-OMe 


~88 T 


(l-Me-4-OCOOTtd-2-Pyr)-CH?CH9- 1 


4.F T 




~89 T 


(l-Me-4-OCOOHpd-2-Pyr)-CH2CH2- 


£f T 


3-OMe 


io r 


(l-Me-4-OCONH2-2-Pyr)-CH2CH2- 


4^F f 


3-OMe 


~9l j 


(l-Me-4-OCONHMe-2-Pyr)-CH 2 CH 2 - 


4^ T 


3-OMe 


I2 r 


(l-Me^-OCONMe2-2-Pyr)-CH2CH 2 - 1 


4-F j 


3-OMe 
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Tabic 1 (coot.) 



Coeji . p 



93 



Rl-A- 



R2a Sc R2b 



(4-OAc-2-Pyr)-CH2CH2- 



4-F 



R 3a , R 3b , & R^c 



3-OMe 



94 



(4-OPiv-2-Pyr)-CH2CH2- 



4-F 



3-OMe 



95 



(4-0(Oct)-2-Pyr)-CH2CH2- 



4-F 



3-OMe 



96 
97 
98 



(4-OLau-2-Pyr)-CH 2 CH 2 - 
(4-OPaI-2-Pyr)-CH2CH2- 
(4-OSuc-2-Pyr>CH2CH2- 



4-F 
4-F 
4-F 



3-OMe 
3-OMe 
3-OMe 



99 



(4-OCOOEt-2-Pyr)-CH2CH2- 



4-F 



3-OMe 



100 



101 



(4-OCOOiPr-2-Pyt)-CH2CH 2 - 



(4-OCOO(Oc)-2-Pyr)-CH2CH2- 



4-F 



4-F 



3-OMe 



3-OMe 



102 



(4-OCOODc-2-Pyr)-CH2CH2- 



4-F 



3-OMe 



103 



(4-OCOO(Ocd)-2-Pyr)-CH 2 CH2- 



4-F 



3-OMe 



104 



(4-OCONH 2 -2-Pyr)-CH2CH2- 



4-F 



3-OMe 



105 



(4-OCONHMe-2-Pyr)-CH2CH2- 



4-F 



3-OMe 



106 



(4-OCONMe2-2-Pyr)-CH 2 CH 2 - 



4-F 



3-OMe 



107 



( 1 -Et-4-OAc-2-Pyr)-CH 2 CH2- 



4-F 



3-OMe 



108 



( 1 -Et-4-OLau-2-Pyr)-CH2CH2- 



4-F 



3-OMe 



109 



(l-Et-4-OPal-2-Pyr)-CH2CH2- 



4-F 



3-OMe 



110 



( l-Et-4-OSuc-2-Pyr)-CH2CH2- 



4-F 



3-OMe 



111 



112 



( I -/PT-4-OPrp-2-PyrKH2CH2- 



( I -/Pr-4-OUu-2-Pyr)-CH2CH2- 



4-F 



4-F 



3-OMe 



3-OMe 



113 



( l-iPr-4-OSuc-2-Pyr)-CH2CH2- 



4-F 



3-OMe 



114 



( 1 -Me-4-OH-2-Pyr)-CH2CH2- 



4-F 



4-F 



115 



(1 -Et-4-OH-2-Pyr)-CH2CH2- 



4-F 



4-F 
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c oea . » 

116 
117 



136 
137 
138 



Rl-A- 

(1 -to-4-OH-2-Pyr)-CH 2 CH 2 - 
(l-Boc^-OH-2-Pyr)-CH 2 CH 2 - 



R2a & R 2b 



R 3a , R 3b , & R3c 



(4-OH-2-Pyr)-CH 2 CH 2 - 
( 1 -Me-4-OAc-2-Pyr)-CH 2 CH 2 - 
(1 -Me-4-OVal-2-Pyr)-CH 2 CH 2 
(1 -Me-4-OPiv-2-Pyr)-CH 2 CH 2 - 
(l-Me-4-0(Oct)-2-Pyr)-CH 2 CH 2 . 



( 1 -Me-4-OUu-2-Pyr)-CH 2 CH 2 - 
(l-Me^-OMyr-2-Pyr>CH 2 CH2- 
( 1 -Me-4-OPal-2-Pyr)-CH 2 CH 2 - 
( 1 -Me-4-OSuc-2-Pyr)-CH 2 CH 2 . 
( 1 -Me-4-OGIu-2-Pyr)-CH 2 CH 2 - 
( I -Me-4-OAdp-2-Pyr)-CH 2 CH2- 
( 1 -Me-4-OCOOEt-2-Pyr)-CH 2 CH2- 
(l-Me-4-OCOOj?r-2-Pyr)-CH 2 CH 2 . 
(l-Me-4-OCOO(Oc)-2-Pyr)-CH 2 CH 2 - 
( 1 -Me-4-OCOODc-2-Pyr)-CH 2 CH 2 . 
( 1 -Me-4-OCOODod-2-Pyr)-CH 2 CH 2 - 
( 1 -Me^-OCONH 2 -2-Pyr)-CH 2 CH 2 - 
( 1 -Me-4-OCONHMe-2-Pyr)-CH2CH 2 . 
( I -Me-4^X:ONMe 2 -2-Pyr)-CH2CH2- 
(4-0(Oct)-2-Pyr)-CH 2 CH 2 - 
(4-OLau-2-Pyr)-CH 2 CH2- 



4-F 


4-F 




4-F 


~Zi i 


4-F 


"Zf 1 


4-F 


"Zf r 


4-F 

* * 


4-F T 


4-F 




4-F 


"Zf r 


4-F 


Zf 1 


4-F 


Zf 1 


4-F 


Zf 1 


4-F 


Zi r 


4-F 


Tf r 


4-F 


Zf ( 


4-F 


Z£ J 


4-F 


Zf r 


4-F 


Zf r 


4-F 


A T 1 

4-F 


4-F 


Zf 1 


4-F 


Zf 1 


4-F 


4? T 


4-F 


Zf 1 


4-F 


Zf r 


4-F 
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Coen . P 

139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 



152 
153 
154 
155 
156 
157 
158 
159 
160 
161 



Rl-A- 

(4-OPal-2-Pyr)-CH2CH2- 

(4-OSuc-2-Pyr)-CH 2 CH 2 - 

(4-OCOOiPr-2-Pyr)-CH 2 CH 2 - 

(4-OCOO(Oc>2-Pyr)-CH 2 CH 2 
(4-OCOODc-2-Pyr>CH 2 CH 2 - 

(4-OCONH 2 -2-Pyr)-CH 2 CH2- 
(l-Et-4-OAc-2-Pyr)-CH 2 CH 2 - 
( 1 -Et-4-OPip-2-Pyr)-CH 2 CH 2 - 
( l-EM-OLau-2-Pyr)-CH 2 CH 2 - 
( 1 -Et-4-OSuc-2-Pyr)-CH 2 CH 2 . 
(1 -iPr-4-OBur-2-Pyr)-CH 2 CH 2 - 
( 1 -/Pr-4-OPal-2-Pyr)-CH2CH2 
(l-iPr-4-OSuc-2-Pyr>CH 2 CH 2 - 



R2a & R 2b 



(1 -Me-4-OH-2-Pyr)-CH 2 CH 2 - 

( l-Et^.OH-2-Pyr)-CH 2 CH 2 - 
(4-OH-2-Pyr)-CH 2 CH 2 - 

( 1 -Me-4-OAc-2-Pyr>CH 2 CH 2 - 
(l-Me-4-OVal-2-Pyr)-CH 2 CH 2 . 

(l-Me-4-OPiv-2-Pyr)-CH 2 CH 2 - 
( 1 -Me-4-ONon-2-Pyr>CH 2 CH 2 - 
( 1 -Me-4-OLau-2-Pyr)-CH 2 CH 2 - 
( 1 -Me-4-OMyr-2-Pyr)-CH 2 CH 2 . 
( 1 -Me-4-OPal-2-Pyr)-CH 2 CH 2 - 



R 3a , R 3b , & R3c 



4-F 


i **-r 


4-F 


4-F 

i *t-r 


4-F 




4-F 

• * 




4-F 




4-F 


1 4-F 


4-F 


4-F 


4-F 


4.F 


4-F 


4-F 


4-F 


4-F 


4-F 


j *t-r 


4-F 


4-F 


4-F 


4-F 


4-F 


3-OMe 4-F 


4-F 


3-OMe 4-F 


4-F 


3-OMe 4-F 


4-F 


4-F 


4-F 


3-OMe, 4-F 


4-F 


3-OMe, 4-F 


4-F 


3-OMe, 4-F 


4-F 


3-OMe, 4-F 


4-F 


3-OMe, 4-F 




3-OMe, 4-F 
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Table i (wnU 



1 Coes.pi 


R l -A- 


R2a & R 2b 


R 3a ,R 3b ,&R3c 


1 162 


V 1 ivic^-wouc-z-r^nr^-Ctt2v-rrl2"' 


A 

4-F 


3-OMe, 4-F 


163 


1 1 -ivie^-uAap-z-ryr^LH2Cri2- 


4-F 


3-OMe, 4-F 


164 




4-F 


3-OMe, 4-F 


165 


V 1 * v Ac^-^v\JL/irr-A-ryrj-Lrl2Crl2* 


A% I 

4-F 


3-OMe, 4-F 


166 


\ 1 * v ic-H-\ w f^u\jiJc-z-ryr^L*xl2Crl2 - 


At 1 

4-F 


3-OMe, 4-F 


167 


v i ivic-M^w^vyvi^oa-z-ryr^crl2Cii2" 


.J 1 

4-F 


3-OMe, 4-F 


168 


^ i -ivie-^f-VA^yU I ia-Z-ryrj-Lrl2Crl2- 


A 1 

4-F 


3-OMe, 4-F 


169 


^ iHYie^-u^UJNrl2-i-ryr)-CH2CH2- 


At «M 1 

4-F 


3-OMe, 4-F 


170 


\ i-mc-^uv^uiNMC2-A-ryr)-Lri2CH2- 


4-F 


3-OMe, 4-F 


171 


l4-UAc-z-ryr)-CH2CH2- 


4-F T 


3-OMe, 4-F 


172 


v^uraj-z-ryrj-Crl2Crl2- 


4-F 


3-OMe, 4-F 


173 


uc-z-ryr)«»Cli2CM2- 


4-F 


3-OMe, 4-F 


174 


^ucuuci-z-ryr)-Crl2Crl2- 


A V* 1 

4-F 


3-OMe, 4-F 


175 


v^^^vv*rr»^-ryr^uri2Crl2" 


4-F 


3-OMe, 4-F 


176 




A I 

4-F 


3-OMe, 4-F 


177 


f4-OCONHo-2-PvrUrH-irw^- 


4-r 


3-OMe, 4-F 


178 


V i-ci-H-uuau-z*ryrj-Cri2^ri2" 


4-F 


3-OMe, 4-F 1 


179 


v 1 -cL-^t-v^rai-z-ryr^Crl2Url2" 


4-F 


3-OMe, 4-F 


180 


v 1 « r -^-uuau-z-ryr>-^rl2Crl2- 


.J M 1 

4-F 


3-OMe, 4-F 


181 


( 1 -<Pr-4-0Suc-2 -PyrJ-ObCHo- 


4-F ! 




182 


( 1 -Mc-4-OH-2-Pyr)-CH2CH2- 


4-f r 


2-OMe 


183 


(4-OH-2-Pyr)-CH 2 CH 2 - 




2-OMe 


184 


(1 -Me-4-OAc.2-Pyr)-CH2CH2- 


4^F 1 


2-OMe 
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Coea • P 

185 
186 
187 
188 



R!-A- 



202 
203 
204 

205 
206 
207 



( 1 -Me-4-OPiv-2-Pyr)-CH2CH2- 
( 1 -Me-4-OLau-2-Pyr)-CH2CH2- 
( 1 -Me-4-OSuc-2-Pyr)-CH2CH2- 
( I -Me-4-OCOOEt-2-Pyr>CH2CH2- 



(1 -Me-4-OH-2-Pyr)-CH2CH 2 - 

(4-OH-2-Pyr)-CH2CH2- 
(l-Me-4-Oyal-2-Pyr)-CH2CH2- 
( 1 -Me-4-OLau-2-Pyr)-CH2CH2- 
( l-M«-4-OSte-2-Pyr)-CH2CH2" 

^ * 

( 1 -Me-4-OSuc-2-Pyr)-CH2CH2- 
( 1 -Me-4-OCOOEt-2-Pyr)-CH2CH2- 
(l-Me-4-OH-2-Pyr)-CH 2 CH 2 - 
( 1 -Et40H-2-Pyr)-CH2CH2- 
(4-OH-2.Pyr)-CH 2 CH2- 
( 1 -Me-4-OVal-2-Pyr)-CH 2 CH2- 

(l -Me-4-OPiv-2-Pyr)-CH2CH 2 - 
( 1 -Me-4-ONon-2-Pyr)-CH2CH2- 



(1 -Mc-4-OLau-2-Pyr)-CH 2 CH 2 - 
( 1 -Me-4-OPal-2-Pyr)-CH2CH2- 
( 1 -Me-4-OSuc-2-Pyr)-CH2CH2- 
( 1 -Me-4-OAdp-2-Pyr)-CH2CH2- 
( 1 -Me-4-OCOOEt-2-Pyr)-CH2CH2- 
( 1 -Me-4-OCOO*Pr-2-Pyr)-CH 2 CH2- 



R2a & R 2b 

4-F 
4-F 
4-F 
4-F 
4-F 
4-F 
4-F 
4-F 
4-F 
4-F 
4-F 
4-F 
4-F 
4-F 
4-F 
4-F 
4-F 
4-F 
4-F 
4-F 
4-F 
4-F 
4-F 



R 3a , R 3b , & R3c 



2-OMe 



2-OMe 



2-OMe 
2-OMe 
4-OMe 
4-OMe 



4-OMe 
4-OMe 
4-OMe 
4-OMe 
4-OMe 
3,4-diF 
3,4-diF 
3,4-diF 



3,4-diF 



3,4-diF 
3,4-diF 
3,4-diF 
3,4-diF 
3,4-diF 
3,4-diF 
3,4-diF 
3,4-diF 
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Table 1 (coot,) 



1 Coen.p 


Rl-A- 


R2a & R 2b 


1 R3a R3b &R 3c 


208 

1 mm WW 




4-F 


1 3,4-diF 


209 

1 mm \J ^ 


1 1 -ivie-H-uc UlNrl2-z-ryr)-Lri2CH2- 


4-F 


1 3,4-diF 


210 


V 1 "ivie^-ui^u^Me2-z-ryr)-Lil2CH2- 


4-F 


1 3,4-diF 


\ 211 


^vyrai-z-ryr)-^ri2^fl2" 


4-F 


3,4-diF 


1 212 

1 mm mJm 


^Uouc-^-ryr)-Lrl2Crl2- 


4-F 


1 3,4-diF 


213 

1 mm L m* 


V^-UL/UUcC-^-ryr)-CH2CH2- 


4-F 


1 3,4-diF r 


214 


l4^juuwn2-2-Pyr)-CH2CH2- 


4-F 


1 3,4-diF 


?15 

1 mm k mf 


/I T7t A ODal 1 _.\ ATT /ITT 

\ * -iii^-Urai-z-ryr)-CH2CH2- 


M m m m mm 

4-F 


1 3,4-diF 


I 216 1 


ft \/f a >1 OUT *5 T)_ _\ pTf 

v 1 -Me^Un-2-ryr>CH2CH2- 


MX m-mm- 

4-F 


1 2-Me 


217 I 

I mm L t 1 


i4-uw-2-Pyr>CH2CH2- 


4-F 


] 2-Me 


218 I 


I a -MC-4-Url-2-ryr)-CH2Cn2- 


4-F 


] 3-Me 


1 219 T 


( A f\LJ 0 D«m>\ /^TT^ OTT 

^4-uji-2-Fyr;-CH2CH2- 


4-F 


] 3^Me 


220 J 




A T? 

4-r 


4-Me 


221 1 


//I OUT 0 Din-t P'TT^/^TT 

^un-z-i'yrj-url2Cxi2- 


4-F 


4Me 


I 222 I 


I * -™c^-un--Z-ryr}-CM2CH2- 


4-F 


2^C1 


1 223 1 


\^un-z-ryr>-L,n2Cn2- 


* m^ 

4-F 


2-C1 


1 224 1 


/1_KXa /i r\TJ T T> \ OTT^OTT 

V i-ivic^un-^-ryrj-Crl2Crl2* 


4-F 


3-C1 


225 I 


^un-z-ryr/-uri2L,n2- 


4-F 




226 I 

1 mmmm w 1 


1 1 -MC-^url-x-ryr)-Cn2Crl2- 


4-F 




227 r 


(4-OH-2-Pyr)-CH2CH2- 


4-F 


a r*i 1 


22! I 


( I -Me-^OH-2-Pyr>CH2CH2- 






229 J 


(4-OH-2-Pyr)-CH2CH2* 


4? 


25r 


230 1 


( I -Me-4-OH-2-Pyr)-CH2CH2- 


4-F 


Sir 
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Table 1 rcnnt.l 



1 Coen . P 


Rl-A- 


R2a & R 2b 


R 3a , R 3b , & B 


231 




4-F 


3-Br 


232 


V 1 1VXC ^^" *-~y^J-c^i2U^i2• 


4-F 


4-Br 


233 


^'4-OH , -9 -Pvr^ r , w^r , tjv 1 
V*t vn-z-ryr^-url2v^rl2* 


4-F 


4-Br 


234 




4-CI 


H 


235 


f4-OH-2-Pvr VCHoTHo- I 


4-CI 


H 


236 




4-CI 


3-0Me 


237 


^un-z-ryrj-uxi2Crl2- 


4-CI 


3-0Me 


238 


^ l Hvic^un-z-ryr>-Cfl2Cri2- 


4-Cl 


2-C1, 4-F 


1 239 1 


^fr-un-z-ryiy-L>xi2Cri2- 


4-CI 


3-Me, 4-F 


240 1 


v * •Me^un*z-ryrj-Cri2CH2- 


4-Br 


H 


24i r 


^*fr-un-z-ryr;-^rl2Cri2- J 


4-Br 


H 


242 1 


^ i -ivie^-un-z-ryr;-Lxl2CH2* 


4-Br 


3-0Me 


243 1 




4-Br 


3-0Me 


244 1 


^ i "ivic-^v^n-z-ryr^crl2^**2 - 


4-Br 


4-F 


245 T 


\^vxi-^*ryrj-v^ii2Crl2- 


4-Br 


4-F 


246 T 




5-C1 


H 


247 I" 


f I -Me-4-OH-2-PvrurT-fnr%u I 


6-C1 


H 


248 j 


f 4-OH-2-Pvri-CH'>rH^. I 


5-C1 


H 


249 r 


f4-OH-2-Pvri-TW-*r , U-» 1 
Y**^-«* -fc rjrr/-^ri2v^ri2" 1 


3-C1 


H 


250 | 


( l -Me-4-OH-2-Pyr)-CH 2 CH2- 1 


5-C1 




251 T 


(4-OH-2-Pyr)-CH2CH2- | 


5-C1 


3-0Me 


252 j 


(l-Me-4-OH-2-Pyr)-CH2CH2- | 


5-C1 


4-F 


253 1 


(4-OH-2-Pyr)-CH 2 CH 2 - F 


5-C1 


4-F 
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Table 1 fennt.) 



Coejj . p 




R2a & R 2b 


R3a t>3b g, d3 


254 


v 1 -Me^-UH-2-Pyr)-CH2CH2- 


3-Br 


H 


255 


f 1 -Me-4-OH-? -P vp\.ru. pu« 


5-Br 


H 


256 


V i -ivie-4-url-z-ryr)-CH2CH2- 


6-Br 


H 


257 


/ A_TWS "l D-,_\ pt_t orr 1 

(4-UH-2-Pyr)-CH2CH2- 


5-Br 


H 


258 


1 1 -Me-4-un-2-Pyr)-CH2Cri2- 


5-Br 


3-OMe 


259 


^i-OU.? Ot/f\ r*xs~ r*Ti- I 
^H-un-z-i'yrj-Lrl2Lri2- j 


5-Br 1 


3-OMe 


260 


k 1 TOC ^y tt-z-ryr)H*H2CH2- 


5-Br 


4-F 


261 

mm w A 


v 1 •Mc-4-UM.-2-Pyr)-CH2CH2- 


5-Br ( 


3,4-diF 


262 1 


/" 1 \/ A yf /"NT T <\ T%- \ ATT mr 1 

1 1 -Mc-4-OH-2-Pyr)-CH2CH2- 


5-Br [ 


3-OMe, 4-F 




(4-OH-2-Pyr)-CH2CH2- 


5-OMe [ 


3-OMe 


*V*T 1 


(4-OH-2-Pyr)-CH2CH2- 


6-OMe 1 


H 


265 1 

mmWJ 1 


( 1 -Me-4-OH-2-Pyr)-CH2CH2- 


3-OMe 1 


H 


266 I 


V i -ivic-*fr-uri-z-ryr)«Lxl2CH2-' 


4-OMe 1 


H 


267 r 


1 1 •Me^-un-Z-ryr)-CH2CH2- 


5-OMe j 


H 


268 I 


1 1 -MC^un-i-i J yr>CH2CH2- 


6-OMe 1 


H 


269 I 


\ 1 -Me-*wjn-z-ryr)-Cfi2CH2- 


5-OMe j 


3-OMe, 4-F 


270 I 


v * -Me*4-urt-2-Fyr)-CH2Cn2- 


4-OMe T 


3-OMe 


271 I 


^ i -ivie^-uri-z-ifyr)-Cn2CH2- 


6-OMe j 


3-OMe 


272 I 


V i -ivic^un-z-ryr)-CH2CH2- 


5-OMe T 


3-OMe 


271 1 

mm t J f 


(l-Me-4-OH-2-Pyr)-CH2CH2- 


4-OMe T 


4-F 


274 J 


( 1 -Me-4-OH-2-Pyr)-CH2CH2- T 


5-OMe j 


4-F 


275 | 


( 1 -Me-4-OH-2-Pyr)-CH2CH2- \ 


5-OMe j 


3,4-diF 


276 | 


( I -Me-4-OH-2-Pyr)-CH2CH2- T 


5-OMe f 


3-OMe, 4-F 
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Table 1 fmn» ) 



1 Coen . P 


R l -A- 


R 2a & R2b 


p 3a o3b a. p 3c 


1 977 


( l -Me-4-OSuc-2-Pyr)-CH2CH2- 


5-0Me 


H 


278 


#1 \aTj* A — m w v ^fca— ji — 1 

( i -Me-4-OLau-2-Pyr)-CH2CH2- 


5-0Me 


H 


279 


. (l-Et-4-OH-2-Pyr)-CH2CH2- 


4-0Me 


H 


280 


( 1 -/Pr-4-OH-2-Pyr)-CH2CH2- 


5-0Me ] 


H 


281 


(4-OH-2-Pyr)-CH2CH2- 


5^Me 


H 


282 


(4~OH-2-Pyr)-CH2 CH 2- 


5-Me I 


3-OMe 


1 9d 


(l-Me-4-pH-2-Pyr)-CH2CH2- 


3^Me f 


4-Br 


1 98/1 


(l-Me-4-OH-2-Pyr>CH2CH2- 




H 


1 *>C< 
1 Zoj 


(l -Me-4-OH-2-Pyr)-CH2CH2- 


S^Me f 


H 


I ZoO 


(l -Me-4-OH-2-Pyr)-CH2CH2- 


6-Mc 1 


H 


1 Zo7 


( 1 -Me-4-OH-2-Pyr)-CH2CH2- 




4-F 


1 Zoo 


( 1 -Me-4-OH-2-Pyr)-CH2CH2- 




3-0Me 


1 7 CO 

1 zoy 


( 1 -Me-4-OH-2-Pyr)-CH2 CH 2 - 


5^Me T 


3-0Me j 


I 9Gfl 

I Zi^U 


( 1 -Me-4-OH-2-Pyr)-CH2CH2- 


5-Me 1 




i zyi 


( 1 -Me-4-OH-2-Pyr)-CH 2 CH2* 


5^Me I" 


3,4-diF 


1 292 

I fm J Am 


/*! Ayf^ A PIT pTj_ /**T_T 1 

1 1 -Me^un-z-* i yr)-Cn2CH2- 


4-Me 


3-OMe, 4-F 1 


1 


/I A^f*. ATT ^ n \ v ji . . 1 

( I -Me-4-OH-2 -Pyr)-CH2CH2- 

i 


5^Me T 


3-OMe, 4-F 


1 904 


{ KEt-4-OH-2-Pyr)-CH2CH2 - 




H 


1 90^ 


( 1 -<Pr4-OH-2-Pyr>CH2CH2- 




H 


1 296 


l^ucuufct-z-Pyr)-CH2CH2- 


4-F 


4-0H 


297 


(l-Me-4-OH-2-Pyr)-CH 2 CH2- f 


3-CN I" 


H 


298 


( 1 -Me-40H-2-Pyr)-CH 2 CH2- T 


4-CN 1 


H 


299 


( I -Me-4-OH-2-Pyr)-CH 2 CH2- | 


5-CN J 


H 
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Table 1 



1 CoejQ . * 


Rl-A- 


1 R 2a &R2b 


R3a o3b ad3 


1 inn 


( I -Me-4-OH-2-Pyr)-CH2CH2- 


1 5-CN 


3-OMe 


301 


/I V/fo /I /^U ^ TV, /^TT_ OTT 

1 1 -ivie^Url-Z-r^j-xvri2CH2- 


4-CN 


4-F 


1 wo 


(4-OH-2-Pyr)-CH2CH2- 


5-N02 


3-OMe 


I mi 


(4-OH-2-Pyr>CH2CH2- 


5-N02 


H 


1 iaa 


( l -Me-4-OH-2-Pyr>CH2CH2- 


3-NO2 I 


H 


1 m< 

1 ^ 1 


( 1 -Me-4-OH-2-Pyr>CH2CH2- 


4-N0 2 


H 




( 1 -Me-4-0H-2-Pyr>CH2CH2- 


5-N02 [ 


H 


1 7A*7 1 


( 1 -Me-4-OH-2-Pyr)-CH2CH2- 


5-NO2 f 




1 AQ 1 

J Us 


( 1 -Me-4-OH-2-P yr)-CH2CH2- 


5-N02 I 


3-OMe 


*3 AO 1 


/I % f 4 ATT A V _r»_ ■ r . - ■ 

(1 -Me-4-OH-2-Pyr)-CH2 CH 2- 


5-NO2 1 


3,4-diF 




( 1 •Me-4-OH-2-Pyr)-CH2 CH 2- 


4-NO2 | 


3-OMe, 4-F 


•ait 


( 1 -Et-4-OH-2-Pyr)-CH2CH2- 


6-NO2 1 


H 


J 12 


( 1 -Et-4-OH-2-Pyr)-CH2CH2- 


4-NO2 1 


4-F 


313 


( 1 -Me-4-0H-2-Pyr)-CH2CH2- 


3^F 1 


H 


314 


(4-OH-2-Pyr)-CH2CH2- 


3^ T 


5 


315 


( 1 -Mc-4-0 Ac-2-Pyr)-CH2CH2- 




H 


316 


( 1 -Mc-4-OLau-2-Pyr)-CH2CH2- 


3-F 1 


H 


317 


( 1 -Me-4-OSte-2-Pyr)-CH2CH2- 




H 


318 


(l-Mc-4-OSuc-2-Pyr)-CH2CH2- 


3^F f 


H 


319 1 


( 1 -Me-4-OCOOEt-2-Pyr)-CH2CH2- | 




H 


320 1 


(l-Me-4-OCOOiPr-2-Pyr)-CH2CH2- 


T 


H 


321 1 


(l-Me-4-OCOO(Ocd)-2-Pyr)-CH2CH2- 


3^F I 


H 


322 T 


( 1 -Mc-4-OCONH2-2-Pyr)-CH2CH2- 1 


35 1 


H 
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Tahlg 1 front .1 



Coen . P 


Rl-A- 


R 2a &] 


323 


( 1 -Me-^OCONMe2-2-Pyr)-CH2CH2- 


3-F 


324 


(4-OPaI-2-Pyr)-CH2CH2- 


3-F 


325 


(4-OSuc-2-Pyr)-CH 2 CH2- 


3-F 


326 


(4-OCOOEt-2.Pyr)-CH2CH2- 


3-F 


327 


(l-Me^-OH-2-Pyr)-CH2CH2- 


5-F 


328 


(1 -Et-4-OH-2-Pyr>CH 2 CH2- 


5-F 


329 


( l-iPr-4-OH-2-Pyr)-CH2CH2- 


5-F 


330 


(4-OH-2-Pyr)-CH 2 CH2- 


5-F 


331 


( 1 -Me-4-OAc-2-Pyr)-CH2CH2- 


5-F 


<B* Bfe <Bk> I 

332 


( 1 -Me-4-OPrp-2-Pyr)-CH2CH2- 


5-F 


333 


(l-Me-4-OVaJ-2-Pyr)-CH2CH2- 


5-F 


a& Bh « 1 

334 


( 1 -Mc-4-OPiv-2-Pyr)-CH2CH 2 - 


5-F 


335 


( 1 -Me-4-OHep-2-Pyr)-CH2CH2- 


5-F 


4Bj A ^ 1 

336 


( 1 -Me-4-OOct-2-Pyr)-CH 2 CH2- 


5-F 


337 


( 1 -Me-4-ODec-2-Pyr)-CH2CH2- 


5-F 


33o 


( 1 -Me-4-OLau-2-Pyr)-CH 2 CH2- 


5-F 




(1 -Me-4-OPal-2-Pyr)-CH2CH2- 


5-F 




( 1 •Me-4-OSuc-2-Pyr)-CH2CH2- 


5-F 




( I -Me-4-OCOOEt-2-Pyr)-CH2CH2- 


5-F 


342 r 


( 1 -Me-4-OCOOiPr-2-Pyr)-CH2CH2- 


5-F 


■ 343 | 


( I -Me-4-OCOO(Oc)-2-Pyr)-CH2CH2- 


5-F 


344 J 


( 1 -Me-4-OCOOHxd-2-Pyr)-CH2CH2- 


5-F 


~345 | 


( 1 -Me-4-OCONH 2 -2-Pyr)-CH2CH2- 


5-F 



R 3a , R 3b , & R3c 



H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
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Table 1 fenntl 





r1_A- 


p2a Br o2b 
iv. at xv 




346 


( 1 -Me-4-OCONHEt-2-Pyr)-CH2CH2- 


5-F 


H 


347 


( 1 -Me-4-OCONMe2-2-Pyr)-CH2CH2- 


5-F 


H 


348 


(1 -Mc-4-OCONMePr-2-Pyr)-CH2CH2- 


1-f 


H 


349 


(4-OAc-2-Pyr)-CH 2 CH 2 - 


5-F 


H 


350 


(4-OPiv-2-PyrKH 2 CH 2 - 


5-F 


H 


351 


(4-OLau-2-Pyr)-CH 2 CH2- 


5-F 1 


H 


352 [ 


(4-OPal-2-Pyr)-CH2CH2- 


5-F I 


H 


353 


(4-OSuc-2-Pyr>CH 2 CH 2 - 


5-F [ 


H 


354 [ 


(4-OCOOPr-2.Pyr)-CH2CH2- 


5-F [ 


H 


355 j 


(4-OCOO(Oc)-2-Pyr>CH 2 CH 2 - 


5? 1 


H 


356 | 


(4-OCOODc-2-Pyr)-CH2CH 2 - 


5-F 1 


H 


357 1 


(4^CONH 2 -2-Pyr>CH 2 CH2- 


5-F 1 


H 


358 1 


(4.0CONMe2-2-Pyr)-CH 2 CH2- 




H 


359 1 


( 1 -Me-4-OH-2-Pyr)-CH 2 CH2- 


6-F | 


H 


360 I 


(4-OH-2-Pyr)-CH 2 CH2- 


6-F I 


H 


361 


( 1 -Me-4-0(Oct)-2-Pyr)-CH 2 CH 2 - 


6? j 


H 


362 


( 1 -Me-4-QLau-2-Pyr)-CH2CH2- 


6-F 1 


H 


363 


(l-Me-4-OSte-2-Pyr)-CH2CH 2 - 


6? r 


H 


364 


( 1 -Me-4-OSuc-2-Pyr)-CH 2 CH2- 


6-F T 


H 


"365 I 


( 1 -Me-4-OCOOEt-2-Pyr)-CH 2 CH2- 


6-F j 


H 


366 1 


( 1 -Me^-OCOODc-2-Pyr)-CH2CH 2 - 


6~i T 


H 


367 1 


( I -Me-4-OCONH2-2-Pyr)-CH2CH2- 


6^F j 


H 


368 J 


( l-Me-4-OCONHMe-2-Pyr)-CH2CH 2 - 


6? 1 


H 
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Table 1 (cnntj 



c oen . » 



R!-A- 

(4-OPiv-2-Pyr)-CH2CH2- 
(4-OPaI-2-Pyr)-CH 2 CH2- 
(4-OSuc-2-Pyr)-CH 2 CH2- 
(4-OCOO(Oc)-2-Pyr)-CH 2 CH 2 - 
(4-OCONH 2 -2-Pyr)-CH2CH2- 
(l-Me-4-OH-2-Pyr)-CH 2 CH2- 
( I -Et-4-pH-2-Pyr)-CH 2 CH2" 
(1 -/Pr-4-OH-2-Pyr)-CH 2 CH2- 
(1 -Bz-4-OH-2-Pyr)-CH2CH2- 
(1 -Boc-4-OH-2-Pyr)-CH 2 CH 2 - 
(1 -EtOCO-4-OH-2-Pyr)-CH2CH2- 

(4-OH-2-Pyr)-CH 2 CH 2 - 
( 1 -Me-4-OAc-2-Pyr)-CH 2 CH 2 - 

(1 -Me-4-OPip-2-Pyr)-CH2CH 2 - 
( I -Me-4-OBur-2-Pyr)-CH 2 CH2- 

(l-Me-4-OVal-2-Pyr)-CH 2 CH2- 
(l.Me-4-OPiv-2-Pyr)-CH 2 CH2- 

(1 -Me-4-OHex-2-Pyr)-CH2CH2- 

(1 -Me-4-OHep-2-Pyr)-CH2CH2- 

(1 -Me-4-0(Oct)-2-Pyr)-CH 2 CH 2 . 

(1 -Me-4-ODec-2-Pyr)-CH2CH2- 
(1 -Me-4-OLau-2-Pyr)-CH2CH2- 
( I -Me-4-OMyr-2-Pyr)-CH2CH 2 - 
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R 2a & R2b 



R 3a , R 3b , & R3c 



6-F 


H 


6-F 


H 


6-F 


H 


6-F 


H 


6-F 


H 


4,5-diF 


H 


4,5-diF 


H 


4,5-diF 


H 


4,5-diF 


H 


4,5-diF 


H 


4,5-diF 


H 


4,5-diF 


H 


4,5-diF 


H 


4,5-diF 


H 


4,5-diF 


H 


4,5-diF 


H 


4,5-diF 


H 


4,5-diF 




4,5-diF 


H 


4,5-diF 


H 


4,5-diF 


H 


4,5-diF 


H 


4,5-diF 


H 
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Table 1 (cont.) 



Coen . » 



R l -A- 



( l-Me-4-OPal-2-Pyr)-CH2CH2- 
(l-Me-4-OSte-2-Pyr)-CH 2 CH2- 
( 1 -Me-4-OMal-2-Pyr)-CH2CH2- 
( 1 -Me-4-OSuc-2-Pyr)-CH2CH2- 
( I -Me-4-OGlu-2-Pyr)-CH2CH2- 
(1 -Mc-4-OAdp-2-Pyr)-CH2CH2- 
(l-Me-4-OCOOEt-2-Pyr)-CH2CH 2 - 
(l-Me-4-OCOOiPr-2-Pyr)-CH2CH2- 
(l-Me-4-OCOOBu-2-Pyr)-CH2CH 2 - 
(l-Me-4-OCOO(Oc)-2-Pyr)-CH2CH2- 

( l-Me^-OCOODc-2-Pyr)-CH 2 CH2- 
( l-Me^-OCOOUnd-2-Pyr)-CH2CH2* 
( l-Mc-4-OCOOPnd-2-Pyr)-CH 2 CH2- 
(1 -Me-4-OCOOHxd-2-Pyr)-CH2CH2- 
(1 -Me-4-OCOOHpd-2-Pyr)-CH 2 CH2- 
( 1 -Me-4-OCONH 2 -2-Pyr)-CH 2 CH2- 
( 1 -Me-4-OCONHMe-2-Pyr)-CH2CH2- 
(1 -Me-4-OCONHEt-2-Pyr)-CH2CH2- 
( 1 -Me-4-OCONMe 2 -2-Pyr)-CH2CH2- 
( I -Me-4-OCONMeEt-2-Pyr)-CH2CH2- 
(4.0Ac-2-Pyr)-CH 2 CH2- 
(4-OjBur-2-Pyr)-CH 2 CH2- 
(4-0(Oct)-2-Pyr).CH2CH2- 



R2a & R 2b 

4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 



R 3a , R 3b , & R3c 



H 



H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
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Table 1 fconU 



Coea . 9> 



R!-A- 



R 2a & R 2b 



R 3a , R 3 ^, & R3c 



415 
416 
417 



(4-OLau-2-Pyr)-CH 2 CH 2 - 
(4-OPal-2-Pyr)-CH2CH2- 

(4-OSuc.2.Pyr)-CH2CH2- 



4,5-diF 
4,5-diF 
4,5-diF 



H 
H 
H 



418 

419 

420 

421 

422 

423 

424 

425 

426 

427 

428 

429 

430 

431 

432 

433 

434 

435 

436 

437 



(4-OAdp-2-Pyr)-CH2CH2- 

(4-OCOOEt-2-Pyr)-CH2CH2- 
(4-OCOOiPr-2-PyrKH2CH 2 - 
(4-OCCKXOc)-2-Pyr)-CH2CH2- 
(4-OCOODc-2-Pyr)-CH2CH2- 
(4-OCOOTrd-2-Pyr)-CH2CH2- 
(4-OCOO(Ocd)-2-Pyr)-CH 2 CH 2 - 
(4-OCONH 2 -2-Pyr)-CH2CH2- 
(4-OCONMe2-2-Pyr)-CH2CH2- 
(1 -Et-4-OLau-2-Pyr)-CH 2 CH2- 

(l-Et-4-OPal-2-Pyr)-CH2 CH 2- 
( I -/Pr-4-OLau-2-Pyr)-CH 2 CH 2 - 

( 1 -Pr-4-OPaI-2-Pyr)CH 2 CH 2 - 
(1 -Et-4-OSuc-2-PyrKH2CH2- 

* 

( 1 -Me-4-OH-2-Pyr)-CH2CH2- 
( l-Me^-OH-2-Pyr)-CH2CH2- 
( 1 -Me-4-OH-2-Pyr>-CH2CH2- 
( 1 -Me-4-OH-2-Pyr)-CH2CH2- 
( I -Me-4-OH-2-Pyr)-CH2CH2- 

(4-OH-2-Pyr)-CH2CH2- 



4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 
4,5-diF 

3.5- diF 

3.6- diF 
3,4-diF 
4,6-diF 
5,6-diF 
3,4-diF 



H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
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Table 1 {tantA 



438 
439 
440 
441 



442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 



(4-OH-2-Pyr)-CH 2 CH2- 
( 1 -Me-4-0 Val-2-Pyr>CH2CH2" 
( 1 -Me-4-OLau-2-Pyr)-CH2CH2- 
( 1 -Me-4-OPal-2-Pyr)-CH2CH2- 



R 2a & R2b 



R 3a , R 3 b, & R3c 



(1 -Me-4-OSuc-2-Pyr)-CH 2 CH2- 
(1 -Me-4-OSuc-2-Pyr)-CH2CH2- 
(4-OAc-2-Pyr)-CH2CH2- 
(4-OLau-2-Pyr)-CH 2 CH2- 
(4-OPal-2-Pyr)-CH 2 CH2- 
(4-OSuc-2-Pyr)-CH2CH2- 
( 1 -Me-4-OH-2-Pyr)-CH 2 CH2- 
(1 -Me-4-OH-2-Pyr)-CH2CH2< 
( 1 -Me-40H-2-Pyr)-CH2CH2- 
(1 -Me-4-OH-2-Pyr)-CH2CH2- 
(4-OH-2-Pyr)-CH2CH2- 
(4-OH-2-Pyr)-CH 2 CH 2 - 
(4-OH-2-Pyr)-CH 2 CH2- 
(1 -Me-4-OLau-2-Pyr)-CH2CH2- 
( 1 -Me-4-OLau-2-Pyr)-CH2CH2- 

(l-Me-4-OPal-2-Pyr)-CH2CH2- 
( 1 -Me-4-OSuc-2-Pyr)-CH2CH2' 
( 1 -Me-4-OSuc-2-Pyr)-CH2CH2- 
(4-OAc-2-Pyr)-CH2CH2- 



1 4,6-diF 


H 


4,6-diF | 


H 


3,4-diF I 


H 


3,4-diF T 


H 


4,6-diF T 


H 


3,4-diF J 


H 


3,5-diF 1 


H 


3,6-diF I 


H 


4,6-diF 1 


H 


3,4-diF J 


H 


4-F, 5-OMe 


3,4-diF 


4-F, 6-OMe 


H 


4-F,5-Mc 1 


H 


3-C1.4-F 


3-OMe, 4-F 


4-F, 5-OMe 1 


4-F 


3-OMe,4-F 1 


3-OMe, 4-F 


4-F.6-C1 


3-OMe 


4-F. 5-OMe 1 


LJ 
11 


4-F.5-C1 


3-OMe 


4-F.5-C1 


H 


4-F,5-Cl 


3-OMe 


4-F, 5-OMe 1 


4-F 


4-F, 5-Cl 


3,4-diF 
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Table 1 front.) 



Coen . l» 


. R l -A- 


R2a & R 2b 


R 3a , R 3b , & R3c 


461 




4-F, 5-OMe 


H 


462 


lH^rai-z-ryrj-uri2i^ii2 - 


3 -Me, 4-F 


4-F 


463 


i ^^wouc-46-ryrj-crl2Crl2" 


4-F, 5-C1 


H 


464 


\ -ivie^-uri-^-t*yrj-crl2Cxl2- 


4-F 


3,4,5-triCl 


I 465 


/"1 Aiftt vl AU *5 /^u^ r+u^ I 

i k i-ivic^un-Z'ryrj-Cn2Crl2* I 


4-F 


3,4^-triF 


466 


f 1 -Me-4-OH-2-PwW*TT*irw*i. 1 


at: 


2,4,5-tnF 


467 


\i -Me-#-un-z-ryr)-cri2Cn2- 


4-F, 5-Q 


23,4-triF 


468 


j v i -ivic-^uri-^-ryr)-Un.2Cri2* I 


4-F 


2,4-diCl, 5-F 


469 


v i -ivic^-vjn-z-i^T)-Crl2Crl2 - 1 


4,6-di-F 


2-Q, 4,5-diF 


1 470 


-Me-*Mjxi-x-ryrj-^ri2CM2- 


j mm 

4-F 


3-Br, 4,5-diOMe 


471 


V 1 *ivie^un-z-ryTj-cn2VJrl2- 


4-F 


5-Br, 3,4-diOMe 


472 


1 1 "ivie-*f-vjri-z-r yr J-v^ri2^'"2~ 


A mm 

4-F 


2,4-diOMe, 3-Me 


473 


| \i-JVLe^un-z-ryrj-uW2v^rl2- I 


4-F 


2,4-diOMe, 5-OH 


474 


1 / 1 -\Aa_A r\u *y p«_\ nu^r'xj^ 

y i -ivic^-vjn-^-ryr^-cii2Cil2" 


A T* 

4-F 


2, 6-diOMe, 4-OH 


475 


I, i *ivie*^uri-A-ryry^rl2Lrl2* 


4-F 


4,6-diOMe, 2-OH 


476 


V i -mc-^ijn-^ -ryr J-Url2 Crl2" 


4-F 


3,5-diCl, 4-OH 


477 


/ 1 ,M*ji.nw ^ Du.\ /^xj-^xj* 1 

V i *iviC'^-L/ri-^-ryT^-Cil2^rl2* 1 


A 

4-F 


3,5-diCl, 2-OH 


478 


( 1 wM^-4-nW-?-Pw\«r*TJ«/^lJ^ 
V i "ivic^-v-jn-A~nyr^-c.ri2v^rl2* 


4-F 


3,5-diBr, 4-OH 


479 


v 1 "Ci"^vyrt-z-ryr^v^rl2crl2" 


4-F 


2,4,6-tnF 


480 


(4-OH-2-Pyr)-CH 2 CH2- 


4,5-diF 


2,4,6-triMe 


• 481 


( i -Me-4-0 Ac-2-Pyr)-CH2CH2- f 


Zf 


2,3,4-triOMe 


482 


( 1 -Me-4-OPiv-2-Pyr)-CH2CH2- f 


4-F 


3,4,5-triOMe 


483 


( 1 Me-4-OLau-2-Pyr)-CH 2 CH 2 - f 


4-F 


3,4,5-triF 
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Tabic 1 (conU 



'Coea • » 

484 
485 
486 



487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
500 
501 
502 
503 
504 
505 
506 



Rl-A- 

( 1 -Me-4-OPal-2-Pyr)-CH2CH2- 
(l-Me-4-OSuc-2-Pyr)-CH2CH2 
(4-OAc-2-Pyr)-CH 2 CH2- 



(4-OLau-2-Pyr)-CH2CH2- 
(4-OSuc-2-Pyr)-CH2CH2- 
( 1 -Me-4-OH-2-Pyr)-CH2CH2- 
(1 -Me-4-OH-2-Pyr)-CH 2 CH2' 
( 1 -Me-4-OH-2-Pyr)-CH2CH2' 
( I -Me-4-OH-2-Pyr)-CH2CH2- 
(l-Me-4-OH-2-Pyr)-CH 2 CH 2 - 

( 1 -Me-4-OH-2-Pyr)-CH2CH2« 

( 1 -Me-4-OH-2-Pyr)-CH2CH2- 
( I -Me-4-OH-2-Pyr)-CH2CH2- 
( 1 -Me-4-OH-2-Pyr)-CH2CH2- 
( 1 -Me-4-OH-2-Pyr)-CH2CH2- 
( 1 -Me-4-OH-2-Pyr)-CH2CH2' 
(1 -Mc-4-OH-2-Pyr)-CH2CH2- 
(1 -Me-4-OH-2-Pyr)-CH2CH2- 
(4-OH-2-Pyr)-CH2CH2- 

(1 -Me-4-OAc-2-Pyr)-CH2CH2- 
( 1 -Me-4-OLau-2-Pyr)-CH2CH2- 
( 1 -Me-4-OPal-2-Pyr)-CH2CH2- 
( l-Me-4-OSuc-2-Pyr)-CH 2 CH2- 



R2a & R2b 


I>3a p3b & r3c 


4-F 


2,4,6-triOMe 


4,5-diF 


3,4,5-triF 


4-F 


3,4,5-triF 


4-F 


2,4,6-triF 


4-F 


2,4,6-triCI 


5-F 


3-OCF 3 


4-F 


3-OCHF2 


4-F 


4-OCHF2 


5-F 


4-CF3 


4-F 


4-CN 


4-F 


2-OH 


4-F 


4-OH 


4,5-diF 


3-OCC13 


4-F 


3-CCI3 


4-F 


4-Ph 


4-F 




6-F 


4-OAc 


4-F 


3-OCONH 2 


4-F 


3-OCHF2 


5-F 


3-CCI3 


4-F 


4-OH 


4-F 


3-OCHF2 


4,5-diF 


4-CH2CH-CH2 
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Table 1 (cont.) 



Coen . P 



R2a & R 2b 



R3a R 3b & R 3c 



507 



508 



509 



510 



511 



512 



513 



514 



( 1 -Me-4-OAdp-2-Pyr)-CH 2 CH 2 - 
( t -Me-4-OCOOEt-2-Pyr>CH 2 CH 2 - 
( 1 -Me-4-OCONH 2 -2-Pyr>CH2CH2- 
( 1 -Me-4-OCONMe2-2-Pyr)-CH2CH2- 
(4-OAc-2-Pyr)-CH 2 CH 2 - 
(4-OLau-2-Pyr)-CH 2 CH 2 - 
(4-OPal-2-Pyr)-CH 2 CH 2 - 
(4-OSuc-2-Pyr)-CH 2 CH 2 - 



5-F 



4-F 



4-F 



4-F 



4-F 



4-F 



4-F 



4,6-diF 



3-OCHF2 
4-Ph 



4-OH 



4-CCI3 

3-OCHF2 
3-OCHCl 2 

4-CH 2 OCH 
4-OCONMe2 
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TABJIHUA 2 

COEflHHEHHE IIPHMEPA V : IC 5Q hM 

* 

1 1,9 

2 2,0 

4 2,3 

6 2,2 

7 2,6 
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TABJIHUA 3 



CoeaHHeHHe npHMepa * : IC c/> hM 




-77- 



RU 2139277 CI 



TABJIHIIA 4 



CoeflHHeHHe npHMepa * : IC e _ hM. 

DO 

4 1,6 

5 0,74 

6 1/1 
12 1,5 
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« 



